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PEEFACE. 


When,  for  the  Brad^^liaw  Lecture  at  the  College  of 
Physicians  iu  18S2,  I  chose  as  my  subject  'The 
Influence  of  the  Sympathetic  on  Disease,'  it  was 
ircely  possible  tu  do  more  than  touch  on  tlie 
subject. 

The  present  book  is  an  extension  of  the  same 
Mne  of  thought ;  but,  for  the  convenience  of  readers, 
it  has  been  thought  advisable  to  add  some  pages 
on  the  anatomy  and  physiology  of  (lie  sympathetic 
aystem.  It  will  be  readily  seen  that  these  chapters 
are  by  no  means  exhaustive,  but  tlxey  ai-e  pcrliaps 
necessary  for  reference. 

The  workers  in  this  department  are  so  numerous, 
that  it  is  difficult  even  to  realise  the  extent  of  one's 
obHgations  tu  ihem  ;  bnr  I  may  say  that,  some  years 
ago,  the  Sympathetic  System  was  the  subject  of  the 
Astley  Cooper  prize  at  Guy's  Hospital.  Ahhongli 
the  prize  essay  has  never  been  published,  yet, 
by  the  kind  permission  of  the  author,  Mr.  George 
Arthur  Woods,  of  Southp<u1.  and    the  courtesy  of 
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the  authorities  of  Guy's,  I  have  been  favoured  by  a 
perusal  of  it. 

For  much  help,  especially  with  regard  to  the 
authorities  on  the  subject,  I  am  indebted  to  Dr. 
Chapin's  Fiske  Fund  Prize  Essay  (Rliode  Island 
Medical  Society). 

I  have  to  thank  numerous  friends  and  colleagues 
for  cases,  or  for  the  use  of  plates. 

The  three  most  important  points  that  the  con- 
sideration of  the  sympathetic  seems  to  me  to  illus- 
trate, are — (1)  The  marvellous  effect  of  reflex  action 
in  health  and  disease  in  connection  with  tliis 
system.  (2)  The  exquisite  mutual  dependence  of  the 
various  portions  of  the  nervous  system — cerebral, 
spinal,  and  sympathetic — on  each  other.  (3)  The 
fact  that,  in  spite  of  this  mutual  dependence,  the 
sympathetic,  under  conditions  of  lesion  of  brain  or 
cord,  is  enabled  within  certain  limits  to  act  inde- 
pendently. 

E.  L.  F. 
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SYMPATHETIC  ON  DISEASE, 


CIMrTEE   L 

THE   ANATOMY    OF   TUB   SYMrATllETIC. 

¥  seems  at  least  doubtful  whether  the  anatomy  of  A*AWiiY 

the  whole  spnpathetic  system  of  nerves  is  thorouglily 

known.    It  is  easy  to  trace  the  great  gangliated  cords^ 

lying  on  each  side  of  the  vertebral  column,  with  the 

nerves  proceeding  from   them,  connected  with    the 

cranial  nerves  either  directly  or  through  the  medium 

of  one  of  the  various  ganglia  in  association  with  tliese 

cranial  nerves,  and  united  in  their  whole  course  with 

spinal   nerves.     It   is   easy   to    map   out   the   large 

plexuses,  lying  more  or  less  in  the  central  line  in  front 

of  the  bodies  of  the  vertebrae,  and  sending  branches 

to  viscera  and  vessels.     Nor  does  much  remain  to  be 

I  discovered  as  to  the  arrauj^ement  of  the  uan^fha  of 

viscera    themselves,    wliich    poj^sess    a   certain 

Bount  of  independent  action^  and  yet  are  in  close 

1  relation  with  the  sympathetic  ganglia  and  plexuses 

[in  their  neighbourhood-     But,  owing  to  the  extreme 
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AifATOMY  tenuity  of  a  sympathetic  nerve-filament,  it  has  hitherto 
been  found  impossible  to  decide  whether  the  great 
cerebro-spinal  centres  contain  sympathetic  ganglia, 
existing  in  the  brain  or  spinal  cord,  though  not  of 
them.  Experiment  and  pathology  seem  to  sliow  that 
such  centres,  for  at  any  rate  vasomotor  action,  exist  in 
the  medulla  oblongata,  and  probably  in  each  section 
of  the  spinal  cord,  even  if  not  in  higher  centres  still, 
^"^t  is  conceivable  that  in  all  parts  of  the  cortex  of 
the  brain,  cells  or  a  layer  of  cells  may  rule  vascular 
tone,  and  may  thereby  act  as  a  starting-point  for  the 
most  usual  manifestations  of  emotion.  It  has,  how- 
ever, been  impossible  to  go  beyond  conjecture  on  this 
point.v  Some  physiologists  would  fain  consider  the 
chain  of  Clarke's  cells  in  the  cord  to  be  such  sympa- 
thetic ganglia.  '  The  objection  to  this  view  is  that  this 
group  of  cells  does  not  exist  all  through  the  cord.  jJThe 
whole  question  of  the  independence  of  the  sympa- 
thetic system  hangs  upon  the  answer  to  this  question. 
It  will  be  seen  that  in  limited  spheres  such  indepen- 
dence of  action  obtains ;  but  in  a  very  large  propor- 
tion of  instances  the  action  of  the  sympathetic  is  so 
correlated  with  the  spinal  cord,  that  the  former  is 
nearly  inert  without  the  nerve  supply  derived  from 
the  latter.  It  is  impossible  to  deny  that  the  sympa- 
thetic is  a  branched  roadway  from  the  cerebro-spinal 
system,  into  which  overflow  paths  of  innervation  from 
all  points  of  the  great  nerve-centres,  to  spread  to  all 
sides  of  the  periphery.  But  is  it  nothing  else  ?  And 
if  it  depends  so  closely  on  the  brain  and  cord,  does  it 
do  so  from  a  connection  with  some  portion  of  this 
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tem,  or  because  in  these  great  centres  are  imbedded  anatomy 
[timate  sympathetic  {ranpflia  in  close  association 
with  the  gaiighated  cords,  and  united  also  with  each 
other  by  delicate  connections*  If  it  be  allowable  to 
hazard  a  conjecture,  founded  more  upon  pathological 
and  chnical  observation  than  upon  anatomical  proof, 
the  gangliated  cords  that  run  the  length  of  the  trunk 
of  the  body  are  united  with  some  of  the  cells  of  the 
anterior  horns,  and  probably  with  the  cells  of  the 
second  and  third  dimensions. 

Seeing  the  impossibility  of  tracing  a  fibre  of  Remak 
in  the  tissues  of  the  brain  or  spinal  cord,  the  exist- 
ence of  vasomotor  centres  in  tliese  organs,  proved, 
as  it  is,  by  vasomotor  disturbances  on  lesion  of  certain 
districts  of  the  cerebro-spinal  centres,  allords  by  no 
means  positive  proof  of  the  sympathetic  ganglia 
being  directly  fed  and  inlhicnced  by  them.  The**^ 
sympathetic  connection  between  the  medulla  oblon- 
gata and  the  two  chief  centres  in  the  cervical  cord, 
the  vasomotor  centre  for  the  head  and  face,  and  the 
oculo-pupillary,  is  proved  by  experiment  and  patho- 
logy^  I  Such  centres  may  lie  m  the  cord  and  yet  not 
be  of  it ;  and  the  whole  system  v.^ill  consist  not  only 
of  the  well-known  chains  of  ganglia,  of  the  nerves 
and  plexuses  of  the  internal  organs,  of  a  vasomotor 
apparatus  for  the  whole  body,  but  of  important 
gangha  that  are  situated,  |>robably  for  purposes  of 
correlation,  within  the  structure  of  the  great  centres 
of  the  cerebro-spinal  system. 

The  twofold  conneption  of  the  sympathetic  ganglia 
with  the  spinal  cord  by  means  of  the  double  set  of 
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Ajtatomt    fibres  from  each  ganglion  to  the  spinal  nerve  above  it ; 
Superior      the  fact  that  of  these  fibres  one,  meduUated,  seems  to 

cervical  '  ' 

ganglion  hsLve  its  cxit  from  the  cord  with  the  anterior  root  of 
the  spinal  nerve,  the  other,  non-medullated,  to  enter 
the  spinal  cord  and  to  be  distributed  to  its  vessels  ; 
the  connection  of  each  ganglion  with  one  below  it  by 
similar  medullated  and  non-medullated  fibres,  all 
speak  on  the  one  hand  of  the  close  dependence  of 
this  great  chain  of  ganglia  with  the  cerebrospinal 
centres,  whilst  on  the  other  they  point  under  certain 
circumstances  to  their  independent  action. 

It  seems  certain  that  the  three  cervical  ganglia 
are  composed  of  a  larger  number  than  would  answer 
to  those  corresponding  to  each  vertebra  in  the  dorsal 
and  lumbar  spinal  column.  \ 

From  the  intimate  connection  of  the  superior 
cervical  ganglion  with  those  of  the  head  and  face, 
and  with  the  cranial  nerves,  it  is  one  of  the  most 
important  in  the  whole  body.  Connected  by  filaments 
with  the  middle  cervical  ganglion  lying  below  it,  and 
united  with  the  spinal  cord  in  the  usual  manner, 
except  that  it  is  associated  with  the  four  first  spinal 
nerves,  it  divides  superiorly  into  two  main  branches, 
one  that  anastomoses  with  the  glossopharyngeal,  the 
pneumogastric,  and  the  hypoglossal  nerves  ;  the  other 
larger,  the  carotid  branch,  which  practically  appears 
as  the  origin  of  the  cranial  sympathetic.  It  forms 
the  carotid  plexus  round  the  internal  carotid  artery ; 
it  gives  off  branches  to  form  the  cavernous  plexus  at 
the  level  of  the  cavernous  sinus,  and  it  surrounds  by 
its  meshes  all  the  ramifications  of  the  internal  carotid. 


CoDoeetiCH]  af  Soperior  Cervical  Ganglion  Milh  Ganglion 
of  tbe  Boot  of  VaguB. 


nneolion  of  Superior  Cervical  Gang^lion  with  Ganglioii 
ol  Trunk  of  Vagus. 
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Tlie  position  of  this  ganglion  behind  tlie  intenml  a»atomt 
carotid  artery,  and  opposite  to  the  second  und  third  ^^^^^ 
cervical  vertebrte,  favonrs  this  arrangement.  The  li*"*^^*®'* 
carotid  plexus  sends  one  branch  to  tlie  mcinbrana 
tympani,  which  unites  with  the  nerve  of  Jacobson 
(the  tympanic  branch  of  the  glossopharyngeal),  and 
with  it  goes  to  the  otic  gauglion.  A  second  branch 
is  destined  to  form  part  of  the  Vidian  nerve,  and  to 
go  to  MeckeFs  ganghon,  A  third  branch,  sometimes 
single,  sometimes  composed  of  several  filaments^  joins 
the  sixth  nerve,  and  expands  with  it  on  the  external 
rectus  muscle  of  the  eye.  Another  branch  goes  to 
form  a  plexus  on  the  middle  meningeal  artery,  from 
which  filaments  extend  to  the  otic  ganglion  and  the 
gangliform  enlargement  of  the  facial  nerve.  A 
terminal  branch  along  the  anterior  communicating 
artery  goes  to  form  the  small  ganghon  of  Eibes,  in 
which  the  sympathetics  of  each  side  are  united. 

The  cavernous  plexus  gives  branches  to  the  mucous 
membrane  of  tlie  sphenoidal  sinus,  to  the  dura  mater 
of  the  basilar  groove,  the  pituitary  body,  tlie  third, 
fourth,  and  sixth  nerves,  and  to  the  Gasaerian  ganghon 
of  the  fifth  nerve,  and  sends  a  pretty  large  branch  to 
the  oplithalmic  or  lenticular  ganglion.  This  consti- 
tutes a  small  centre,  directly  connected  with  the 
third  and  fifth  nerves,  and  forms,  with  the  spheno* 
palatine  and  the  otic  ganglia,  the  ganglionic  part 
of  the  cranial  sympathetic,  or  rather,  the  three 
principal  quai^ters  of  the  peripheral  centre  of  the 
cranial  region. 

From  the  ophthalmic  ganglion,  the  ciliary  nerves 
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Anatomy  {qyhi  in  the  ciliaiy  muscle  a  ganglionic  plexus,  called 
fei^Mi'  the  orbicular  ganglion,  from  which  branches  run  to 
gangUoQ     ^j^^  cornea,  the  ciliary  muscle,  and  the  iris. 

The  cavernous  plexus  also  sends  branches  to  the 
carotid  artery.  Filaments  from  the  superior  cervical 
ganglion,  moreover,  unite  with  branches  from  the 
pneumogastric,  the  glossopharyngeal,  and  the  hypo- 
glossal nerves  to  form  the  pharyngeal  plexus. 

This  superior  cervical  ganglion  gives  off  also,  either 
as  one  or  two  branches,  the  upper  cardiac  nerves, 
joining  on  the  left  side  the  superficial  cardiac  plexus, 
on  the  right  side  helping  to  form  the  superior  cardiac 
plexus.  These  unite  with  other  branches  of  the 
sympathetic,  notably  with  some  from  the  thyroid 
branch  of  the  middle  cervical  ganglion,  as  also  with 
fibres  from  the  pneumogastric,  the  external  and  re- 
current laryngeal  nerves.  From  this  nerve  branches 
are  distributed  to  the  thyroid  body,  accompanying 
the  inferior  thyroid  artery.  Other  branches  to 
blood-vessels  spring  also  from  the  superior  cervical 
gangUon. 

The  connections  of  this  ganglion  with  the  cranial 
ganglia  are  therefore  manifold.  All  the  cranial 
arteries  also  possess  small  vasomotor  ganglia. 

1.  The  petrous  ganglion  of  the  glossopharyngeal 
nerve  is  situated  in  a  depression  in  the  lower  border 
of  the  petrous  portion  of  the  temporal  bone.  It  is 
formed  of  all  the  fibres  of  the  glossopharyngeal,  and 
is  connected  with  the  pneumogastric  by  a  branch 
united  to  one  of  its  branches,  and  by  another  which 
goes  to  the   upper   ganglion  of  the  pneumogastric. 


Platk  ir. 


Connection  of  Superior  Cervicftl  Ganglion  with  PetmuH 
Ganglion  o(  the  Qloflso-phaong^aL 


QaflfteriaQ  QangUon. 
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It  ia  connected  with  the  sympathetic   by  a  branch    axatomt 
that  comes  to  it  from  the  superior  cervical  cranghon,  superior 

"^  cf       c^  rtyrvical 

It  gives  off  the  nerve  of  Jacobson,  wliich  divides  into  s^ngUm 
six  filamentyi,  with  ohe  of  which,  tlie  third,  the  sym- 
pathetic is  again  united  in  the  carotid  cand* 

2.  The  otic  ganghon  (Arnold's)  of  the  fifth  nerve* 
Situated  immediately  below  the  foramen  avalcj  on  the 
inner  surface  of  the  inferior  maxillary  nerve,  and 
close  to  the  origin  of  the  internal  pterygoid  nerve. 
It  is  connected  with  the  inferior  maxillary  division  of 
the  fifth  nerve,  and  its  internal  pterygoid  branch 
— with  the  auriculo-temporal  branch  of  t]ie  fifth 
nerve,  with  the  glossopharyngeal  and  facial  nerves 
through  the  small  petrosal  nerve  from  the  tympanic 
plexus — and  with  the  sympathetic  by  filaments 
from  the  plexus  surrounding  the  middle  meningeal 
artery. 

3.  The  Gasserian  or  semihmar  i^aucrliou  of  the' 
fifth  nerve.  Formed  by  fibres  of  the  sensory  root. 
It  receives  on  its  inner  side  filaments  from  the  carotid 
plexus  of  the  sympathetic. 

4.  The  ophtliahnic,  lenticular,  or  ciliary  gangliorl 
of  the  first  division  of  the  fifth  nerve  hes  at  the  back 
of  the  orbit  between  the  optic  nerve  and  the  external 
rectus  muscle,  generally  on  the  outer  side  «>f  the 
ophthalmic  artery.  It  has  three  roots  :  one,  the  long 
one,  from  the  nasal  branch  of  the  ophthalniic  nerve, 
a  branch  of  the  fifth,  which  is  sometimes  joiued 
by  filaments  from  the  cavernous  plexus  of  tlie  sympa- 
thetic ;  a  second,  the  short  one,  from  a  branch  of 
the  third  nerve,  for  the  inferior  oblique  muscle ;  a 
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Anatomy   third,  the  Sympathetic  root,  from  the  cavernous  plexus 

Superior      of  the  Sympathetic. 

ganglion  5^  The  spheno-palatine,  or  Meckel's  ganglion,  on 

the  second  division  of  the  fifth  nerve,  deeply  placed 
in  the  spheno -maxillary  fossa,  close  to  the  spheno- 
palatine foramen.  It  has  three  roots:  1.  Motor, 
from  the  facial  nerve  through  the  Vidian.  2.  Sensory, 
from  the  spheno-palatine  branches  of  the  fifth  nerve. 
3.  Sympathetic,  from  the  carotid  plexus,  through  the 
Vidian  nerve. 

6.  The  submaxillary  ganglion,  on  the  third  divi- 
sion of  tlie  fifth  nerve,  is  situated  above  the  deep 
portion  of  the  submaxillary  gland,  near  the  posterior 
portion  of  the  mylo-hyoid  muscle.  It  has  three 
roots  :  1.  Motor,  from  the  chorda  tympani,  a  branch 
of  the  facial  nerve.  2.  Sensory,  from  filaments  from 
the  gustatory  nerve,  a  branch  of  the  fifth.  3.  Sym- 
pathetic, from  filaments  from  the  nervi  moUes,  the 
sympathetic  plexus  round  the  facial  artery. 

7.  The  gangliform  enlargement  on  the  facial  nerve 
is  situated  opposite  the  hiatus  Fallopii.  It  commu- 
nicates by  the  large  petrosal  nerve  with  Meckel's 
ganglion ;  by  filaments  from  the  small  petrosal  (a 
branch  of  the  eighth  nerve)  with  the  otic  ganglion  ; 
by  the  external  petrosal  with  the  sympathetic  fila- 
ments accompanying  the  middle  meningeal  artery. 

8.  The  jugular  ganglion  of  the  pneumogastric, 
the  ganglion  of  the  root  of  the  pneumogastric,  is 
connected  with  the  spinal  accessory  nerve,  with  the 
petrous  ganglion  of  the  glossopharyngeal,  with  the 
facial  nerve  by  means  of  its  auricular  branch,  with 
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^3fAT0MY   a  single  ganglion,  like  one  of  the  thoracic  chain.     Its 
The  important  branch  is  the  lower  cardiac  nerve,  which 

oervicftJ  .  . 

«»««f'**  comuiLmicates  with  the  middle  cardiac  and  the 
recurrent  larynj^ealj  and  terminates  in  tlie  deep 
cardiac  plexus.  It  also  sends  branches  round  the 
subclavian  artery,  and  a  more  important  branch 
along  the  vertebral  artery ;  and  this  branch  com- 
municates with  the  sixth,  seventh,  and  eighth  pair  of 
nerves,  so  bringing  the  phenomena  of  tinnitus  and 
vertigo  into  relation  w'lih  lesions  of  very  various 
parts  of  the  system. 

The  connection,  therefore,  of  the  sympathetic 
with  the  cranial  nerVes  is  as  follows : 

Witli  the  first  nerve,  only  indirectly  through  the 
nasal  branch  of  the  ophthalmic  nerve  (of  the  first 
division  of  the  fiftli),  wliich  nerve  is  joined  by  fila- 
ments from  the  cavernous  plexus  of  the  sympathetic. 

With  the  second  nerve,  the  optic,  perhaps  by  a 
branch  from  Meckel's  ganglion,  perhaps  by  a  small 
filament  from  the  ciliary  nerve ;  from  the  lenticular 
ganglion,  penetrating  the  optic  nerve  with  the  aiteria 
centralis  retina3. 

With  the  third  nerve,  the  motor  ocuU,  by  filaments 
from  the  cavernous  plexus;  with  the  fourth  nerve,  the 
pathetic,  by  filaments  from  the  cavernous  plexus  in 
the  outer  wall  of  the  cavernous  sinus. 

With  the  fifth  nerve,  the  trifaciah 

1.  The  Gasserian  ganglion,  by  filaments  from  the 
carotid  plexus. 

2.  The  ophthalmic  iierve,  by  filaments  from  the 
cavernous  plexus,  the  ganglionic  branch  of  the  nasal 
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the  sympathetic  by  an  ascending  filament  from  the    axatomt 
superior  cervical  ganglion, 

9.  The  ganghon  of  the  trunk  of  the  pneumo- 
gastric  is  connected  with  the  hypoglossal  nerve, 
with  the  superior  ganglion  of  the  sympathetic,  and 
with  the  loop  between  the  first  and  second  cervical 
nerves. 

The  middle  cervical  ganglion  is  situated  close  to 
the  inferior  thyroid  artery,  and  may  be  on  it.  If  the 
superior  cervical  ganglion  may  be  considered  as  made 
up  of  four  ganglia^  the  middle  may  be  looked  at  as 
composed  of  two,  and  it  is  connected  with  tlie  fiftli 
and  sixth  cervical  nerves.  It  has  two  main  branches  : 
1.  Thyroid,  which  divides  into  two,  the  first  supply 
ing  the  thyroid  gland  and  joining  the  recurrent 
laryngeal  and  the  external  laryngeal  nerves ;  the 
other  supplying  the  thyroid  artery,  and  conimuui- 
catbig  witli  the  upper  cardiac  nerve,  2.  The  middle 
cardiac  nerve,  which  in  the  neck  communicates  with 
the  recurrent  laryngeal  and  the  upper  cardiac  nerves  ; 
in  the  chest  it  is  associated  with  filaments  from 
the  recurrent  laryngeal  nerve^  and  terminates  in  the 
deep  cai^diac  plexus,  often  on  the  left  side  uniting 
with  the  lower  cardiac  nerve.  The  middle  cervical 
ganglion  communicates  also  by  fibres  with  the  ganglion 
above  and  below  it. 

Tlie  inferior  cervical  ganghon  is  situated  between 
the  neck  of  the  first  rib  and  the  transverse  process 
of  the  last  cervical  vertebra,  beneath  the  vertebral 
artery.  It  is  connected  with  two  and  sometimes  with 
three  lowest  cervical  nerves,  and  may  be  considered 
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AwATOMT  a  single  ganglion,  like  one  of  the  thoracic  chain.  Its 
^^  important  branch  is  the  lower  cardiac  nerve,  which 
«*n«ii*  communicates  with  the  middle  cardiac  and  the 
recurrent  laryngeal,  and  terminates  in  the  deep 
cardiac  plexus.  It  also  sends  branches  round  the 
subclavian  artery,  and  a  more  important  branch 
along  the  vertebral  artery;  and  this  branch  com- 
municates with  the  sixth,  seventh,  and  eighth  pair  of 
nerves,  so  bringing  the  phenomena  of  tinnitus  and 
vertigo  into  delation  with  lesions  of  very  various 
parts  of  the  system. 

The  connection,  therefore,  of  the  sympathetic 
with  the  cranial  nerVes  is  as  follows : 

With  the  first  nerve,  only  indirectly  through  the 
nasal  branch  of  the  ophthalmic  nerve  (of  the  first 
division  of  the  fifth),  which  nerve  is  joined  by  fila- 
ments from  the  cavernous  plexus  of  the  sympathetic. 

With  the  second  nerve,  the  optic,  perhaps  by  a 
branch  from  Meckel's  ganglion,  perhaps  by  a  small 
filament  from  the  ciliary  nerve ;  from  the  lenticular 
ganglion,  penetrating  the  optic  nerve  with  the  arteria 
centralis  retinae. 

With  the  third  nerve,  the  motor  oculi,  by  filaments 
from  the  cavernous  plexus ;  with  the  fourth  nerve,  the 
pathetic,  by  filaments  from  the  cavernous  plexus  in 
the  outer  wall  of  the  cavernous  sinus. 

With  the  fifth  nerve,  the  trifacial. 

1.  The  Gasserian  ganglion,  by  filaments  from  the 
carotid  plexus. 

2.  The  ophthalmic  nerve,  by  filaments  from  the 
cavernous  plexus,  the  gangliotaic  branch  of  the  nasal 
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branch   of  the  ophthalmic  nerve  by  filaments  from    anatomt 
the  cavernous  plexus, 

3.  MeckeFs    ganglion,   by    filaments    from 
carotid  plexus  through  the  Yidian  nerve. 

4.  Ophthalmic  ganglion,  by  filaments  from  the 
cavernous  plexus. 

5.  Otic  ganglion,  by  filaments  from  the  plexus 
round  the  middle  meningeal  artery. 

6.  Sub*m axillary  ganglion,  by  filaments  from  the 
plexus  round  the  facial  artery. 

With  the  sixth  nerve,  the  abducens,  in  tlie 
cavernous  sinus,  by  filaments  from  the  carotid  and 
cavernous  plexuses. 

With  the  seventh,  the  facial ;  in  the  aqiieductus 
Fallopii,  by  the  external  petrous  connected  with  fila- 
ments accompanying  the  middle  meningeal  artery  ; 
and  at  its  exit  from  the  stylo-mastoid  foramen,  by 
filaments  from  the  carotid  plexus. 

With  the  seventh,  the  auditory,  it  is  doubtful 
whether  there  is  any  direct  connection  ;  but  perhaps 
sympathetic  fibres  join  it  from  the  internal  auditory 
bran(^h  of  the  vertebral  artery. 

With  the  eighth,  the  glossopharyngeal.  The 
petrous  ganglion  of  the  glossopharyngeal  is  joined  by 
a  branch  from  the  superior  cervical  ganglion ;  the 
carotid  branches  of  the  tympanic  branch  are  joined 
by  filaments  from  tlie  carotid  plexus. 

With  the  eighth,  the  pneumogastric. 

The  ganglion  of  the  root,  by  a  branch  from  the 
superior  cervical  ganglion ;  the  ganglion  of  the 
trunk,   by    a    branch    from    the   superior   cervical 
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AwATOMT  ganglion;    the   pharyngeal  branch,   by   filaments  of 

JiS^oai      ^^®  pharyngeal  plexus. 

ganglia  rpjjg  external  laryngeal  branch,  by  a  communication 

with  the  superior  cardiac  nerve  ;  the  recurrent  laryn- 
geal branch,  by  cardiac  branches  of  the  sympathetic ; 
the  superior  cervical  cardiac  branches,  by  cardiac 
branches  of  the  sympathetic ;  the  anterior  pul- 
monary branch,  by  filaments  from  the  sympathetic ; 
the  posterior  pulmonary  branch,  by  filaments  from 
third  and  fourth  thoracic  ganglia;  the  gastric 
branches,  by  fibres  from  the  solar  plexus. 

With  the  eighth,  the  spinal  accessory — at  the 
ganglion  of  the  root  of  the  pneumogastric. 

With  the  ninth  nerve,  the  hypoglossal,  opposite 
the  atlas,  by  branches  derived  from  superior  cervical 
ganglion. 

The  duties  of  the  cervical  ganglia  may  be 
summarised  by  saying,  that  all  three  ganglia  in 
some  sense  rule  the  heart;  that  all  in  various  degrees 
supply  vasomotor  power  to  the  vessels  of  the  spinal 
cord  ;  that  the  superior  cervical  gangUon,  by  its  con- 
nection with  the  lenticular  ganglion,  has  much  to  do 
with  the  movements  of  the  iris ;  by  its  association 
with  other  cranial  nerves,  has  some  pai't  in  the  secretion 
of  saliva,  of  tears,  of  nasal  and  pharyngeal  mucus. 
This  ganglion,  too,  suppUes  vasomotors  to  the  ex- 
ternal carotid  and  its  branches,  thus  innervating  the 
vessels  of  the  face,  scalp  and  ears  ;  to  the  internal 
carotid  and  its  branches  within  the  skull,  innervating 
the  dura  mater,  the  vessels  of  the  anterior  and  middle 
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brain,   both    basval   ganglia   and    cortex,    the   latter    anatiiot 
through  the  vessels  of  the  pia  mater.     By  its  branches  ^*Jvic>ii 
to   the   pharyngeal   plexus  it  supplies  the  pharynx  *f'"**5^** 
rand   upper  part  of  tlie   a^sophagus.     Whether   this 
superior   cer\dcal   ganglion   is    the   only   vasomotor 
centre  for  these  portions  of  the  brain,  or  only  the 
chief  one,  is  not  quite  certain.     But  after  ablation  of 
the  superior  cervical  ganglion,  vasomotor  inrtuencc 
may   gradually   be    supplied    by   nerves    from    the 
cervical  plexus,  by   fibres  from  the   pons,  medulla 
oblongata,  and  upper  part  of  the  cord.     These  act 
but  little  when  the  cervical  sympathetic  is  intact,  but 
come  into  action  when  it  is  destroyed.     It  is  probable, 
but  not  actually  proven,  that  all  the  nerves  whose 
nuclei  he  in  the  bulb  contain  sympathetic  filaments. 

The  middle  cervical  ganglion  8upplies  vasomotors 
to  the  thyroid  gland,  the  larynx  and  part  of  the 
trachea. 

The  inferior  cervical  ganglion  supplies  vasomotors 
to  the  vertebral  and  basilar  arteries  and  their  branches. 

The  close  connection  between  the  branches  iroin 
the  superior  cervical  ganglion  and  the  two  ganglia 
of  the  pneumogastric,  with  one  of  which,  too,  the 
jugular  ganglion,  the  spinal  accessory  nerve  is  united, 
shows  the  anatomical  difficulty  ii|  separating  the 
physiological  functions  of  the  sympathetic  and  the 
vagus.  The  space  in  which  the  vagus  is  not  con- 
nected with  the  sympathetic  is  so  small,  and  so 
difficult  of  access,  that  this  fact  alone  accounts  for 
the  great  variation    in  views   as    to   the   distinctive 
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kx ATOMY  functions  of  these  nerves  in  the  stimulation  or  inhi- 
Cirdiac  in-  bition  of  the  cardiac  movements,  more  especially  as 
probably  at  its  very  origin  the  pneumogastric  carries 
some  sympathetic  fibres. 

The  six  sympathetic  cardiac  nerves  interlace  witli 
the  cardiac  nerves  from  the  vagus,  and  form  the 
cardiac  plexuses.  Of  these,  the  superficial  cardiac 
plexus,  situated  beneath  the  arch  of  the  aorta,  and 
in  front  of  the  right  branch  of  the  pulmonary  artery, 
is  composed  of  the  lower  branch  of  the  left,  and 
sometimes  of  the  right  ]meumogastric  nerve,  with 
only  one  sympathetic  branch,  the  first  cardiac  branch 
of  the  left  side.  This  plexus  includes  in  its  meshes  a 
ganglion,  the  ganghon  of  Wrisberg.  It  sends  branches 
to  the  anterior  coronary  plexus,  and  on  the  left  side 
supplier  filaments  to  the  left  anterior  pulmonary  plexus. 

A  larger,  and  far  more  important  plexus,  the  deep 
cardiac  plexus,  is  composed  of  all  tlie  cardiac  nerves 
of  the  sympathetic  and  the  pneumogastric,  except 
those  that  go  to  form  the  superficial  cardiac  plexus. 
This  deep  plexus  is  situated  between  the  arch  of  the 
aorta  and  tlie  end  of  the  tracliea.  It  is  made  up  of 
all  the  cardiac  branches  from  the  cervical  ganglia  of 
the  sympathetic  (except  the  superior  cardiac  nerve 
of  the  left  side)  and  all  the  branches  to  the  heart  of 
the  vagus  and  the  recurrent  laryngeal  (except  tlie 
lower  cardiac  nerve  of  the  left  side).  On  the  left 
side  branches  are  sent  off  to  unite  with  the  superficial 
cardiac  plexus,  but  the  main  numlier  t>f  I)ranches  go 
to  form  the  posterior  coronary  plexus.  On  each 
side  tlie  deep  cardiac  plexus  sends  filaments  to  the 
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anterior  pulmonary  plexus  ;  on  the  right  side  branches  anatowt 
join  fllamentii  from  the  superficial  cardiac  plexus  to 
form  the  anterior  coronary  plexus  ;  some  filaments 
terminate  in  the  posterior  coronary  plexus,  and  some 
are  distributed  to  the  right  auricle  of  the  heart.  The 
anterior  coronary  plexus  is  situated  along  the  course 
of  the  anterior  coronary  artery.  It  is  composed,  as 
stated  above,  of  filaments  mainly  from  the  superficial 
cardiac  plexus,  receiving  also  a  few  fibres  from  the 
right  side  of  the  deep  cardiac  plexus.  The  posterior 
coronary  plexus  is  distributed  along  the  course  of 
the  posterior  coronary  artery  and  the  back  of  the 
heart.  It  derives  its  nerve  su])ply  mainly  from  the 
left  side  of  the  deep  cardiac  plexus,  but  is  also  united 
to  some  fibres  from  the  right  side  also. 

Besides  these  plexuses  the  heart  is  furnished  with 
numerous  nervous  filaments  and  ganglia,  lying  mainly 
beneath  the  lining  membrane  of  tlie  heart,  and  form- 
ing a  nerve  supply  that,  under  certain  circumstances, 
seems  able  to  act  as  an  independent  system.  The 
nerves  and  ganglia  of  which  this  system  is  composed 
are  practically  extensions  of  the  sympathetic.  The 
ventricles  are  more  rich  in  nerves  than  the  auricles, 
the  left  ventricle  more  richly  supphed  than  the  right. 
The  ganglia  exist  in  greatest  number  between  the 
auricles  and  ventricles,  and  in  the  se|>tuni  of  the  heart; 
ill  smallest  number,  even  if  they  are  found  at  all,  at 
the  apex  of  the  organ.  Wliat  their  function  is,  is 
not  fully  known.  Wliether  these  ganglia  act  as 
co-ordinating  centres  for  the  opposite  influence  of 
the    vagus   and    the    sympathetic    cardiac    nerves, 


CJiniine  in- 
nervation 


whether  they  have  much  to  do  in  ordering  the 
cardiac  rhythm,  whether  they  are  merely  centres  of 
reflex  arcs  for  the  heart  itself,  it  seems  certain  that 
their  chief  function  is  to  keep  up  nerve  supply  to  the 
heart  under  injury  to  the  cervical  ganglia  or  to  the 
vagus.  The  whole  existence  of  the  individual  depend- 
ing on  the  action  of  the  heart,  it  is  not  unreasonable 
to  expect  that,  besides  the  elaborate  contrivance  for 
nervous  supply  from  the  medulla  ol)Iongata  and  the 
sympathetic,  there  should  be  some  further  arrange- 
ment by  which  tlie  action  of  the  heart,  and  thereby  the 
life  of  the  individual,  might  be  secured,  for  a  time  at 
least,  even  under  conditions  of  serious  nerve  inhibition. 


Tlie  lungs  are  singularly  bttle  connected  with  the 
sympathetic.  It  is  indeed  doubtful  whether  the 
circulation  of  the  pulmonary  artery  is  influenced 
at  all  by  vaso-constrictors.  From  the  superficial 
cardiac  plexus,  however,  branches  are  sent  to  the 
anterior  pulmonary  plexus  of  the  left  side.  From 
the  deep  cardiac  plexus  fibres  are  su]>plied  to  the 
anterior  pulmonary  plexus  of  each  «ide.  From  the 
upper  portion  of  the  thoracic  part  of  the  ganghated 
cord,  the  third  and  fourth  thoracic  gangha,  tlie 
posterior  pulmonary  plexus  derives  some  of  its  nerve 
supply.  The  distribution  of  the  nerves  from  these 
plexuses  .seems  confined  to  the  vessels  of  the  bronchial 
tubes.     Small  ganglia  are  found  upon  them. 

In  the  thorax,  on  each  side  of  the  spinal  column, 
lying  over  the  heads  of  the  ribs,  and  covered  by  Ihe 
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pleura,  is  placed  a  ganglion  corresponding  to  each    asj^toux 
dorsal  vertebra,  connected  with  the  spinal  nerve  of  '^^^ 

*  trmrndc 

the  same  region  by  two  branches,  one  a  branch  of  s^^f^\^^ 
the  nerve  itself,  the  other  composed  of  sympathetic 
filaments.  The  disturbances  that  occur  in  the  circu- 
lation of  the  spinal  column  on  the  destruction  of  this 
sympathetic  braocli  render  it  more  than  probable 
that  it  has  its  origin  in  the  ganglion,  aUhougli  the 
oculo-pupilL^ry  [jhenomena,  and  the  vasomotor,  that 
arise  on  section  of  various  regions  of  the  upper  cord, 
prove  that  each  segment  of  the  cord  may  contain  a 
sympathetic  centre.  The  first  thoracic  ganglion  is 
small,  and  is  sometimes  united  with  tlie  inferior 
cervical  ganglion.  Each  gaogfion  is  connected  by 
one  or  more  branch ei^  with  the  ganglion  above  and 
below  it ;  the  second  and  third  send  branches  to  the 
thoracic  aorta,  the  vertebrae^  the  oesophagus ;  the 
fourth  ganglion  sends  important  branches  to  the  pos- 
terior pulmonary  plexus.  The  lower  thoracic  gangUa 
are  the  centres  of  origin  for  the  splancliuic  nerves. 
Of  these,  the  great  splanchnic,  the  most  important 
sympathetic  nerve  in  the  body,  is  generally  formed 
by  roots  from  the  fifth,  sixth,  seventh,  eighth  and 
ninth  thoracic  gangha.  Its  origin  varies  in  dillerent 
individuals.  The  tenth  ganglion  may  send  roots  to 
it,  and  in  very  rare  cases  it  may  derive  fibres  from  all 
the  upper  ten  dorsal  ganglia,  even  from  the  first*  It 
follows  an  obliquely  descending  course  over  the 
bodies  of  the  dorsal  vertebrae,  and  after  perforating 
the  diaphragm  terminates  in  the  semilunar  ganglion, 
8eudlng  off  numerous  branches  from  this  ganglion  to 
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AxATOMT  which  reference  will  be  made.  In  its  course  through 
the  chest  it  receives  roots,  but  gives  off  no  branches. 
Spinal  nerves  preponderate  in  its  composition. 

The  small  splanclmic  nerve  nsually  arises  from 
the  tenth  and  eleventh  thoracic  ganglia,  and  com- 
mnnicating  with  the  great  splanchnic  in  its  course 
through  tlie  chest,  perforates  tlie  diaphragm  and 
terminates  in  the  coeliac  plexus. 

The  smallest  splanchnic  nerve  arises  from  the 
twelfth  thoracic  ganglion,  and  sometimes  sends  a 
branch  to  the  small  splanchnic  nerve  lying  above  it- 
It  also  perforates  the  diaphragm  and  terminates  in^ 
the  renal  plexus,  and  perhaps  the  lower  part  of  the 
ca?liac, 

Tlie  great  plexuses  of  the  abdomen  and  the  pelvis 
are  so  connected,  that  it  is  convenient  to  speak  of 
tlie  lumbar  and  sacral  ganglia,  tlie  remaining  centres 
of  the  gangliated  cord^  before  descriliing  them.  In 
the  lumbar  region  the  ganglia  are  situated  somewhat 
nearer  to  each  other.  They  lie  along  the  inner  edge 
of  the  psoas  muscle.  They  vary  in  number.  Most 
nsually  there  are  four,  but  the  number  may  be  three 
or  five.  They  send  branches  to  form  the  lumbo- 
aortic  plexus  over  the  lower  part  of  the  aorta,  and 
thence  supply  branches  to  the  superior  mesenteric 
plexus^  a  plexus  containing  Imt  few  ganglia,  and  to 
the  spermatic  or  ovarian  plexus,  a  prolongation  at 
once  of  the  renal,  solar,  and  lumbo-aortic  plexuses. 

The  sacral  part  of  the  gangliated  cord  is  com- 
posed of  four  and  sometimes  of  live  ganglia  of  eUipsoid 
form,  connected  with  each  other  oftep  by  a  twofold 
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system  of  branches,  one  direct,  the  other  having  axatomt 
its  orimn  from  one  of  the  anterior  branches  of  a  '^^^ 
ganghon  to  desccod  to  be  connected  cither  with  the 
ganghon  beneath  it  or  witli  a  branch  from  it  almost 
as  it  leaves  the  ganghon.  Their  connection,  too,  with 
the  sacral  nerves  is  by  thick  roots,  often  more  in 
number  than  are  found  in  the  parts  of  the  gangliated 
cord  higher  up.  Branches  are  sent  across  the  part 
of  the  sacrum  to  join  the  corresponding  opposite 
branches,  and  also  to  the  plexus  on  the  middle  sacral 
artery.  But  the  main  branches  run  to  form  part  of 
the  hypogastric  plexus,  minghng  witli  fibres  from 
the  lower  division  of  the  aorta,  and  from  the  inferior 
mesenteric  plexus.  From  tlie  liypogastric  plexus  are 
supphed  fibres  which,  anastomosing  with  tlie  lower 
ha?morrhoidal  nerves,  form  the  haLunorrhoidal  plexus, 
also  fibres  to  the  vesical  plexus,  which  contains  a 
threefold  network,  subperitoneal,  intermuscular,  and 
submucous,  of  whirh  tlie  first  encloses  many  ganglia* 
In  the  lu'eters,  however,  there  are  no  gangha.  From 
this  hypogastric  plexus,  moreover,  are  supplied  fibres 
to  the  prostatic  plexus,  fibres  to  the  vesicula;  semi- 
nales  and  vas  deferens,  and,  in  the  female,  fibres  to 
the  vaginal  plexus  connected  with  the  vesical  and 
ha:*morrhoidal  plexuses,  fibres  to  the  uterine  plexus 
running  along  the  great  ligament,  and  containing 
few  gangha,  and  those  near  the  cervix  uteri. 

Lower  down  on  the  coccyx  itself  lies  the  coccygeal 
ganglion — '  ganglion  impar  '■ — ^equally  connected  with 
the  lowest  sacral  ganglion  on  each  side,  and  supplied 
also  from  the  coccygeal  nerves.    It  sends  filaments  into 
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the  coccygeal  gland  to  the  coccyx  itself  and  its 
ligaments.  The  nature  of  the  coccygeal  gland  is 
doubtful.  It  seems  to  be  made  up  of  tortuous 
arteries  with  thickened  coats,  but  some  nerve  cells 
are  found  scattered  through  it. 


The  abdominal  plexuses  seem  all  to  find  their 
centre  of  origin  in  the  solar  plexus.  Connected  as  it 
is  witli  almost  every  organ  of  the  body,  with  a  vast 
influence  on  the  circulation,  with  direct  power  over 
all  the  secretions  of  the  abdominal  and  pelvic  viscera, 
with  a  reflex  reaction  on  the  heart  that  under  certain 
conditions  may  lead  to  fatal  syncope,  it  is  scarcely  to 
be  wondered  at  that  some  physiologists  have  con- 
sidered it  the  very  centre  of  life  itself. 

It  is  placed  behind  the  stomach.  Subjacent  to  it 
lies  the  crus  of  tlie  diaplu'agm  and  the  aorta.  It 
surrounds  the  coeliac  axis  and  the  origin  of  tlie 
superior  mesenteric  artery,  and  widens  out  to  the 
region  of  the  suprarenal  capsulesj  its  close  association 
with  which  will  be  seen  to  be  of  importance  in 
explaining  the  pathology  of  Addison *s  disease.  It 
consists  of  a  vast  plexiform  arrangement  of  nerves, 
partly  sympathetic,  partly  from  the  right  vagus,  and 
of  some  of  the  largest  symiiathetie  gangHa  in  the 
body*  These  gangUa,  the  semilunar,  are  somewhat 
on  the  lateral  region  of  the  solar  plexus.  Both  uf 
them,  one  on  each  side,  seem  composed  of  several 
ganglia.  They  are  situated  close  to  the  suprarenal 
capsules.  The  one  on  the  right  side  lies  beneath  the 
vena  cava.     Each  of  these  ganglia  receives  the  great 
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Splanchnic   nerve   of  the   corresponding   side.     The   Anatomy 
small   splanchnic  nerve  is  sometimes  united  to  the  '^^ 
lower  part  of  the  semilunar  ganghon  ;  but  this  nerve  pie^tiwea 
may  be  lost  in  the  solar  plexus  without  any  direct 
association  with  the  semilunar  ganglion. 

Although  practically  the  semUunar  gangha  and 
solar  plexus  form  one  body,  it  is  convenient  to 
describe  secondary  plexuses  as  having  theii'  origin 
from  one  or  the  other,  according  to  the  apparent 
anatomical  arrangement,  premising,  however,  that 
every  nerve  uniting  with  the  solar  plexus  or  with 
these  ganglia  respectively,  is  necessarily  brought 
into  connection  wnth  the  whole  structure  of  ganglia 
and  nervous  network. 

Associated  then  anatomically  in  special  relation 
with  the  semilunar  gangha  are  the  nerves  forming^ — 
(1)  the  diaphragmatic  plexus;  (2)  the  suprarenal 
plexus ;  (3)  the  renal  plexus ;  (4)  the  spermatic 
plexus. 

Tlie  diaphragmatic  plexus  suppHes  the  vasomotors 
to  the  phrenic  artery,  innervates  the  vessels  of  the 
diaphragm  itself,  and  sends  a  fibre  or  tw^o  to  the 
suprarenal  capsule,  It  is  composed  of  fdires  from 
the  upper  portion  of  the  semilunar  ganglion,  uniting 
with  some  from  the  phrenic  nerve.  On  the  right 
side,  and  on  the  right  side  only,  a  small  ganglion 
exists  beneath  the  diaphragm — '  ganglion  diaphragm  a- 
ticum  * — at  the  point  of  union  of  the  sympathetic  and 
the  phrenic  nerves.  Branches  from  this  plexus,  be- 
sides supplying  the  suprarenal  ca|)sule,  are  distri- 
buted to  the  vena  cava  and  to  the  hepatic  plexus. 


j^ominaJ 


The  suprarenal  plexus  is  made  up  of  fibres  from 
various  sources,  chiefly  from  the  external  portion  of 
the  semilunar  ganglion,  but  also  from  the  solar 
plexus,  from  the  branch  of  the  diaphragmatic  plexus 
above  mentioned,  and  from  the  small  splanchnic 
nerve  on  tlie  right  side,  also  from  the  hepatic  plexus. 
Where  the  small  splanchnic  nerve  unites  with  the 
suprarenal  plexus,  a  small  ganglion  is  formed  — 
*  splanchnico-suprarenale/  This  plexus  supplies  only 
the  suprarenal  gland,  and  the  importance  of  this 
plexus  and  of  the  gland  itself  seems  to  be  shown  by 
the  great  size  of  the  nerves  and  their  number  in  the 
suprarenal  gland.  In  the  medullary  portion  of  the 
gland  between  thirty  and  forty  nerve  trunks  of  some 
size  have  been  distinguished.  The  renal  plexus  also 
derives  its  nerves  from  various  sources — from  the  ex- 
ternal and  louver  portions  of  tlie  semilunar  ganglion, 
from  the  solar  plexus,  sliglitly  also  from  the  aortic 
plexus,  and  from  the  smallest  splanchnic  nerve,  the 
nerve  derived  from  the  twelfth  thoracic  ganglion. 
Numerous  ganglia  are  interspersed  in  this  plexus  along 
the  course  of  the  renal  artery.  This  plexus  sends  fila- 
ments on  the  right  side  to  the  vena  cava,  and  on 
each  side  of  the  body  it  is  the  main  origin  of  the 
spermatic  plexus  ;  hut  its  chief  function  is  following 
the  renal  arteries  into  tlie  substance  of  the  kidney. 
The  spermatic  plexus  derives  most  of  its  nerves  from 
the  renal  plexus,  and  therefore  only  indirectly  from 
the  semilunar  ganglion  and  the  solar  plexus.  Some 
of  its  fibres  come  also  from  the  aortic  plexus.  Its 
connection   with    the  renal  plexus  is  shown  patho- 
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logically  by  the  renal  pains  so  often  experienced  in    AsATOiiT 
disease  of  the  testis  or  of  the  ovary.     It  distributes  'rt\^   . 
nerves  along  the  spermatic  vessels  to  the  testis,  and  pit^-^«»sea 
its  position  so  high  above  the  pelvis  is  probably  owing 
to  the  position  of  the  testis  in  embryonic  life.     It  is 
connected  with  a  branch  from  the  vas  deferens.     In 
the  female  the  plexus  sends  nerves  to  the  ovary  and 
to  the  fundus  uteri. 

From  the  more  central  position  of  tlie  solar 
plexus  important  arrangements  of  nerves  base  their 
origin.  The  ca*hac  plexus,  which  is  really  part  of  the 
solar  plexus  itself,  holds  in  its  meshes  gangUa  of  much 
smaller  size  than  the  semilunar,  and  receives  branches 
from  the  small  splanchnic  nerves,  perhaps  sometimes 
from  the  great  splaiichnics,  and  on  tlie  left  side  from 
the  vagus.  It  is  arrauL^ed  round  the  cieliac  axis  and 
follows  the  course  of  the  arterial  branches  of  this 
vessel.  The  plexuses,  therefore,  that  emanate  from 
the  coeliac  plexus  are  conveniently  named  after  these 
arteries,  the  hepatic,  the  gastric,  and  the  splenic.  Of 
these,  the  hepatic  is  the  largest  branch  ;  it  receives 
fibres  from  the  left  pneumugastric  nerve  and  the  right 
phrenic  nerve  ;  it  follows  the  course  of  the  hepatic 
artery  into  the  liver,  supplying  its  various  branches 
and  ramifying  in  the  vena  porta?,  the  gall-bladder 
and  the  bile  ducts.  Pfluger  thinks  that  eacli  hepatic 
cell  is  a  nerve  termination.  It  sends  filaments  to  the 
right  suprarenal  plexus.  Following  as  it  does  the 
branches  of  the  hepatic  artery,  it  forms  a  pyloric,  a 
gastro-duodenal,  and  a  cystic  plexus.  The  pyloric 
plexus  unites  with  the  gastric  plexus  and  the  pucumo- 
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AxAToatT  gastric  nerves.  The  gastro-duodenal  divides,  like  the 
artery,  into  the  pancreatico-duodenal  plexus  and  the 
right  gastro-epiploic  plexus.  The  former  supplies  ■ 
the  pancreas  and  the  duodenum  and  unites  with 
branches  from  the  superior  mesenteric  plexus.  The 
latter  runs  with  the  artery  of  the  same  name  along 
the  greater  curvature  of  the  stomach,  uniting  with 
branches  from  the  splenic  plexus. 

The  cystic  plexus,  as  its  name  implies,  provides 
nerves  for  the  gall-bladder. 

The  gastric  plexus,  from  the  cceliac,  is  a  smaller  _ 
oflset   than   the  hepatic.     It    surrounds   the  gastrid 
artery  in  its  course  along  the  lesser  curvature  of  the 
stomach,  uniting  with  fibres  from  the  left  vagus  and 
supplying  the  stomach* 

The  splenic  plexus  derives  branches  from  the 
left  semilunar  ganglion  and  the  right  vagus.  The 
splenic  artery  is  large  and  tortuous  in  its  course ;  it 
Rends  branches  to  the  pancreas,  the  pancreatica  magna, 
and  the  panereatic^e  parvse^  the  vasa  brevia  of  the 
stomach,  and  the  gastro-epiploica  sinistra,  besides 
supplying  the  spleen  itself.  All  these  subdivisions  h 
are  followeil  by  the  nerves  of  the  splenic  plexus. " 
Besides,  therefore,  supplying  the  spleen,  it  gives  off 
branches  to  join  the  pancreatic  plexus  (an  oflset  of 
the  5U{)erior  mesenteric  plexus),  and  forms  also 
the  left  gaslro-epiploic  plexus  along  the  greater 
curvature  of  tlie  stomach. 

From  the  lower  portion  of  the  solar  plexus  arise 
two'importaiit  |ilexuses,  the  superbr  mesenteric  and 
the  aortia     The  superior  mesenteric  plexus  receives 
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a  special  branch  from  the  junction  of  the  right  vagus   anatomy 
with  the  ccehae  plexus.  The  nerves  of  this  plexus  have  2^^^^^,^^ 
numerous  ganglia   connected  with  them,   probably  p^^*»*^ 
as  centres  for  reflex  arcs  of  moderate  limitation.     It 
surrounds  and  follows  the  ramifications  of  the  superior 
mesenteric  artery,  the  inferior  pancreatico-duodenal, 
the  vasa   intestini  tenuis,   the  ileo-colic,  the   coUca 
dextra,   and   the  cohca  media.     On   each   of  these 
arteries  plexuses  of  the  same  name  are  distributed, 
supplying  part  of  the  pancreas^  the  small  intestine, 
the  ileo-c^cal  valve,  the  csecum,  the  ascending  and 
transverse  colon. 

The  aortic  plexus  ramifies  along  the  abdominal 
aorta  between  the  superior  and  inferior  mesenteric 
arteries.  It  is  derived  chiefly  fr-om  the  semilunar 
ganglia  and  renal  plexus  of  each  side,  receiving  some 
branches  from  the  third  and  fourth  lumbar  gangUa. 
It  often  contains  a  few  small  gangha  at  its  centre. 
It  suppUes  the  abdominal  aorta  itself,  generally  sends 
branches  to  tlie  spermatic  plexus,  gives  off  the  in 
ferior  mesenteric  plexus  from  its  left  side,  and  termi- 
nates in  the  hypogastric  plexus. 

The  inferior  mesenteric  plexus  arises  from  the 
left  side  of  the  aortic.  It  surrounds  and  ramifies 
with  the  inferior  mesenteric  artery,  passing  in  front 
of  the  left  common  iliac  artery.  As  the  artery 
divides  into  the  left  colic,  the  sigmoid,  and  the 
superior  ha^raorrhoidal,  so  the  plexus  subdivides  into 
smaller  plexuses,  following  the  course  of  these  arterial 
branches.  The  left  coflc  branches  may  unite  with 
the  middle  colic  branches  of  the  superior  mesenteric 
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AjTATOMr  plexus,  and  the  left  colic  plexus  unites  at  several 
fThe  points  with  the  sigmoid   plexus,  supplyinff   the  de- 

pkxuwi  sceiiding  colon  and  the  sigmoid  flexure.  The 
superior  hmToorrhoidal  plexus  follows  the  course  of 
the  superior  hoemorrhoida!  artery,  descending  with 
it  into  the  rectum  and  supplying  tliat  region.  Just 
as  the  superior  ha^morrhoidal  artery  divides  about 
four  inches  from  the  anuSj  opposite  the  middle  of 
the  sacrum,  forming  two  branchesj  which  descend 
one  on  each  side  of  the  rectum,  eventually  anasto- 
mosing with  tlie  middle  ha^morrhoidal  arteries  from 
the  internal  iliac,  and  witli  tlie  inferior  liLJcmoTrhoidal 
arteries  from  the  internal  pudic,  so  the  nerves  of  the 
superior  haimorrhoidal  plexus  follow  the  course  of 
tlie  artery  in  its  subdivisions,  and  are  united  with 
l)ranches  from  the  inferior  hanuorrhoidal  plexus, 
an  oflsct  of  the  pelvic  or  inferior  Iiypogastric  plexus. 

The  hypogastric  plexus  may  be  considered  almost 
as  a  continuation  of  the  aortic  plexus,  from  which 
it  receives  eight  or  ten  nerves  on  each  side.  It  is 
also  supplied  pretty  freely  from  the  fourth  lumbar 
ganglion  and  the  first  and  second  sacral  ganglia.  It 
is  situated  in  the  connective  tissue  of  the  space 
between  the  common  iliac  arteries.  It  contains  no 
gangha,  apparently  because  it  gives  off  no  direct 
branches  to  organs,  but  indirectly  suppHes  all  the 
pelvic  viscera  by  dividing  into  two  plexuses,  the 
pelvic  or  inferior  Iiypogastric  plexuses* 

The  two  lateral  portions  of  the  hypogastric 
plexus  form  the  pelvic  plexus.  This  plexus  is 
situated  dilTerently  in  the  two  sexes.    In  the  mala 
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it  13  placed  at  the  side  of  the  bladder  and  rectum ;  akatomt 
in  the  female ^  at  the  side  of  the  bladder,  vagina^  and  '^j^^^^'''*' 
rectum*  It  is  largely  supplied  from  the  second,  third, 
and  fourth  sacral  nerves,  and  slightly  by  fibres  from 
the  sacral  ganglia.  It  contains  smaU  ganglia.  The 
nerves  which  form  the  plexus,  in  their  course  from 
the  hypogastric  plexus,  enter  into  repeated  communi- 
cations as  they  descend  ;  and  at  the  points  of  com- 
munication small  ganglioform  knots  are  found,  which 
contain  a  little  ganglionic  matter. 

It  supplies  aU  the  pelvic  viscera  (except  that  part 
of  the  rectum  innervated  by  the  superior  htenior- 
rhoidal  plexus,  and  the  testis  or  ovary  supplied  from 
the  spermatic  or  ovarian  plexus)  by  plexuses  of  greater 
or  less  importance.  These  vary  greatly  in  the  num- 
ber of  ganglia  they  contain. 

They  ai^e^^l.  The  inferior  hsemorrhoidal  plexus, 
from  the  posterior  part  of  the  pelvic  plexus.  It 
supplies  the  lower  part  of  the  rectum,  following  the 
course  of  the  middle  heemorrhoidal  artery, 

2.  The  vesical  plexus,  from  the  anterior  portion 
of  the  pelvic  plexus.  Its  nerves  accompany  the 
vesical  arteries.  Those  which  accompany  the 
superior  vesical  artery  supply  the  fundus  and  mucli 
of  the  body  of  the  bladder.  In  the  male,  branches 
are  given  off,  forming  small  plexuses  in  the  vas 
deferens  and  the  vesicular  scminales.  The  plexus 
to  the  vas  deferens  is  distributed  to  that  tube  in 
ita  course  to  the  testis,  and  in  the  spermatic 
cord  communicates  with  the  nerves  of  the  sper- 
matic plexus.      In  the   male   also,  the  nerves   that 
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form  a  plexus  on  the  vesicular  seminales  are  united 
with  a  branch  or  branches  on  the  prostatic  plexus. 
The  plexus  to  the  vesiculie  seminales  foUows  the 
course  of  the  middle  and  inferior  vesical  arteries, 
and  supplies  not  only  these  organs,  but  the  base  of 
the  bladder  and  part  of  the  prostate  gland, 

3.  The  prostatic  plexus  is  situated  between  the 
prostate  gland  and  tlie  levator  ani-  It  suppUes  part 
of  the  prostate,  and  sends  a  branch  to  the  vesiculae 
seminales.  It  is  then  continued  forwards  to  form 
the  cavernous  nerves  of  the  penis.  At  the  anterior 
nxargin  of  the  levator  ani  they  are  joined  by 
branches  from  the  internal  pudic  nerve,  pass  under 
the  pubic  arch,  and  are  distributed  to  the  erectile 
structure  of  the  penis.  They  consist  of  small  cavern- 
ous nerves,  which  enter  the  corpus  caveniosum  near 
the  root  of  the  penis,  and  the  large  cavernous  nerve, 
which  passes  along  the  dorsum  of  the  penis,  supply- 
ing its  dorsal  artery,  and  which  eventually  divides 
into  two  branches  for  the  glans  and  prepuce,  supply- 
ing also  the  artery  of  the  corpus  cavernosum.  Both 
these  arteries  are  terminal  arteries  of  the  internal 
pudic.  Branches  are  distributed  to  the  corpus 
spongiosum  urethra?.  Li  the  female,  the  ovarian 
plexus  is  derived  from  the  renal  and  aortic  plexuses, 
is  prolonged  on  the  ovarian  artery,  and  receives 
branches  from  the  uterine  nerves. 

4.  The  vaginal  plexus  arises  from  the  lower  part 
of  the  pelvic  plexus,  and  follows  very  much  the  course 
of  the  internal  pudic  artery.  The  superficial  artery 
suppUea  the  labia  pudendi ;  the  artery  of  the  bulb 
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supplies  the  erectile  tissue  of  the  bulb  of  the  vagina,  Ajtatomy 
whilst  the  terminal  arteries  supply  the  ehtoris,  the  Th*pe'vfe^ 
artery  of  tlie  corpus  cavernosum  the  caveruous  body 
of  the  ehtoris,  and  the  arteria  dorsalis  chtoridis 
the  dorsum  of  that  organ.  Following  the  course  of 
these  arteries,  the  vaginal  plexus  innervates  all  the 
parts  of  the  vagina  above  named  ;  but  it  is  scarcely 
fficiently  arranged  in  meshes  to  be  really  a  plexus. 
The  uterhie  nerves  enter  the  pelvic  plexus 
from  the  hypogastric.  They  are  derived  above  the 
point  of  union  of  the  sacral  nerves  with  the  pelvic 
plexus.  The  fundus  uteri  is  innervated  mainly  from 
the  ovarian  plexus.  The  uterine  nerves  follow  the 
course  of  the  uterine  arteries  between  the  layers  of 
the  broad  ligament,  and  form  a  plexus,  that  contains 
ganglia,  round  the  arteries.  These  ganglia,  like  the 
nerves  themselves,  and  all  other  structures  of  the 
uterus,  enlarge  considerably  during  pregnancy. 
After  leaving  the  arteries,  the  uterine  nerves  plunge 
into  the  structure  of  the  organ j  supplying  especially 
the  neck  and  lower  part  of  the  body  of  the  uterus. 
This  organ  may  therefore  be  said  to  have  three 
chief  connections  with  the  sympathetic — (1)  From 
the  ovarian  plexus ;  (2)  direct  from  the  hypogastric 
plexus ;  (3)  several  important  nerves  from  the  pelvic 
plexus.  It  also  derives  nerve  supply  from  the  third 
and  fourth  sacral  nerves. 

The  pelvic  plexus  also  sends  nerves  to  some  of 
the  branches  of  the  internal  ihac  artery  that  do  not 
run  to  viscera.  These  branches  are  the  obturator, 
the  ileO'lumbar,  part  of  the  sciatic,  the  lateral  sacral, 
and  the  gluteus. 
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The  vesical  and  vaginal  plexuses  contain  a  large 
proportion  of  spinal  nerve  fibres. 

Before  finishing  the  account  of  the  anatomical 
distribution  of  tlie  sympathetic  in  the  abdominal  and 
pelvic  cavities,  the  ultimate  arrangement  of  the  fibre^ 
in  the  various  viscera  may  be  touched  upon. 

In  the  stomach,  gangliated  plexuses  are  formed 
between  the  layers  of  the  muscular  coat  and  in  the 
submucous  tissue.  In  each  of  these  plexuses  small 
gangha  are  found. 

In  the  Intestines,  the  nerves,  after  leaving  the  course 
of  the  vessels,  form  a  plexus—*  Auerbach's  ' — -between 
the  longitudinal  and  the  circular  muscular  layers, 
sending  off  fine  fibrils  into  the  muscles ;  also  an 
important  plexus,  that  of  Meisaner,  in  the  submucous 
coat,  from  whicli  fibres  supply  the  mucous  membranej 
seeming  to  send  branches  to  the  epithelium. 

In  the  rectum,  besides  these  plexuses,  the  plexus 
of  Auerbach  is  joined  by  the  plexus  piidendalis  with 
considerable  ganglionic  enlargement*  Fibres  travel 
between  the  muscular  fasciculi  of  both  sphincters, 
and  of  the  external  longitudinal  muscular  layers  and 
the  levator  ani.  It  is  to  be  remarked  that  these 
plexuses  are  largely  composed  of  non-medullated 
fibres. 

In  the  hvcr  the  nerves  ramify  with  the  hepatic 
artery  and  its  branches. 

It  is  probable  tliat  each  fibril  terminates  in  an 
hepatic  cell,  but  all  demonstrable  nerves  He  on  the 
outer  side  of  the  lobules.     (Hering,) 
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the  neighbourhood  of  the  fourth  ventricle.  viaoera 

The  smallest  fasciculi  of  nerves  in  the  liver 
contain  only  non-meduUated  fibres. 

In  the  spleen  the  nerves  are  chiefly  composed  of 
Remak's  fibres. 

In  birds  and  in  carnivorous  animals  ellipsoid  organs 
are  found,  involving  the  capillary  terminations  of  the 
vessels.  Tliese  are  scarcely  seen  in  rodents  and  in 
man.  Midler  says  that  when  they  are  well  developed 
fine  fibres  of  Remak  occur  in  the  interior  of  their 
granular  mass. 

It  is  not  proven,  but  not  improbable,  that  many 
parts  of  the  cerebral  cortex  may  form  vasomotor 
.centres.  The  sympathetic  system  is  so  easily  excited 
id  inhibited  by  reflex  action,  that  it  is  uncertain 
whether  some  of  the  efljects  of  lesion  in  the  crura 
cerebri,  the  optic  thalami,  &c.,  are  direct  phenomena 
or  reflex.  The  upper  part  of  the  pons,  and  a  minute 
point  in  the  floor  of  the  fourth  ventricle,  close  to  the 
extremity  of  the  calamus,  are  manifestly  important 
vasomotor  centres,  or  at  least  the  main  centres  for 
controlling  vasomotor  action  all  over  the  body.  In 
the  floor  of  the  fourth  ventricle  also  he  the  centres 
for  governing  the  vasomotors  of  some  internal  viscera, 
notably  the  fiver.  That  this  region  is  directly  con- 
nected with  spinal  cord  centres  is  proved  beyond 
doubt,  It  seems  probable  that  the  fibres  of  com- 
munication  pass    by    way   of  the   anterior   cornua. 
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Anatomy  Experiment   shows   that   section  of  cord    or   hemi- 
ThffiymiiM-  section  modifies  the  temperature  and    the   vascular 

tb<?tic  in  '■ 

ttieeerebrt>^  dilatation  of  tlic  parts  below  it  Doubtless  each 
segment  of  the  body  owns  a  vasomotor  centre  in 
the  portion  of  the  cord  witli  which  it  is  connected. 
Heiniaection  of  the  cord  at  the  level  of  the  last 
cervical  vertebra  produces  a  higher  temperature  of 
tlie  head  than  does  a  transverse  section  of  the 
medulla  oblongata.  But  each  spinal  cord  vasomotor 
centre  is  not  only  connected  with  the  one  below 
it,  but  with  the  one  above  it,  and  through  this 
with  the  chief  inhibitory  centre  in  the  medulla 
oblongata.  There  is  therefore,  as  has  been  already 
stated,  besides  the  chains  of  gangUa  lying  close  to  the 
bodies  of  the  vertebrae  united  to  each  other,  and 
sending  branches  to  the  viscera  and  vessels,  another 
series  of  ganglia  of  still  greater  importance^  connected 
with  the  so-called  sympathetic  gangha  by  the  spinal 
nerves  and  rami  communicantes,  but  also  united  to 
each  other  by  fibres  that  run  probably  in  the  anterior 
cornua,  and  so  connected  anatomically  with  the 
higher  centres  in  the  medulla  oblongata  and  pons, 
each  lower  centre  being  more  or  less  inhibited  by  the 
one  above  it,  all  being  subject  to  the  general  inhibi- 
tory  action  of  the  highest. 

This,  however,  is  only  one  portion  of  an  extensive 
system*  Every  sympatlietic  ganglion  is  a  vasomotor 
centre,  each  probably  possessing  some  independence 
of  action,  tliough  more  or  less  dominated  by  the 
higher  ganglia.  This  is  seen  in  the  heart,  deriving  as 
it  does  some  of  its   vasomotor   influence   from   the 
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sympathetic   cardiac    nerves,  but  possessing  certain    Akatumy 
ganglia  in  tlie  sympathetic  plexuses  on  its  surface  and  The 
within  its  deeper  tissue.     The  chain,  too,  of  cardiac  ^^^^, 
ganglia  is   known   in   some   animals   to   possess   an 
independent  action,  shown  by  the  contraction  of  the 
heart  persisting  for  some  time  after  its  removal  from 
all  attachments  to  the  body.     In  tlie  abdomen  again 
the  splanchnic  nerves  may  be  the  chief  pathway  for 
nerve  influences ;  but  in   the  abdominal  cavity  the 
solar    plexus    and    semilunar    ganglia   are    immense 
vasomotor   centres ;    and   connected  witli    them   lie 
almost  innumerable  ganglia  around  and  within  every 
organ,  sending  branches  wherever  contractile  tissue 
is  found.     Nor  is  this  all.     On  every  vessel  of  the 
body,  perhaps  particularly  in  those  of  the  extremities, 
vasomotor   influence  is  not  carried  down  fruni  the 
highest  centres  by  lines  of  long  conducting  fibres, 
but  from  minute  ganglion  tu  minute  ganghon^  placed 
on  the  vessel,  and  particularly  at  the  bifurcation  of 
vessels,  down  to  within  a  very  short  distance  from 
the  periphery,  so  that,  according  to  the  intensity  of 
the  stimulus,  the  reflex  arc  may  find  its  centre  in  the 
smallest  gangUon  nearest   the   surface,   or   if  more 
intense,   in  those  higher   up  ;    whilst  only   extreme 
stimulus  calls  into  action  the  highest  centres  of  all 
In  partial  blusliing,  in  partial  jmllor,  in  myxoedenia, 
in  some  of  the  plicnomciui  of  the  various  eruptive 
diseases,  this  independence  of  the  smaller  ganglia  is 
recognised. 

The  vasomotors  of  the  head  and  neck,  and  of  the 
contents  of  the  cranium,  are  seen  to  be  supplied  from 
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Anatomy  the  cervical  gangUon  of  the  sympathetic,  but  those 
^an  lia  ^^  ^^^  extremities  own  a  more  compUcated  origin, 
vl^ds  They  arise  from  four  principal  sources.  In  the 
upper  extremity — (1)  Fibres  arise  from  the  spinal 
cord  itself  with  the  roots  of  the  brachial  plexus. 
(2)  Fibres  from  the  inferior  cervical  and  first  dorsal 
ganglion  of  the  sympathetic,  which  join  the  brachial 
plexus  about  the  level  of  the  first  rib.  (3)  Fibres 
that  arise  from  the  thoracic  cord,  springing  from  the 
roots  of  the  third,  fourth,  fifth,  sixth  and  seventh 
dorsal  nerves,  especially  from  the  third  and  the 
seventh.  (4)  Fibres  that  arise  from  the  inferior 
cervical  and  first  dorsal  ganglia,  to  be  distributed 
directly  to  the  vessels  without  association  with  the 
brachial  plexus. 

The  vasomotors  of  the  lower  extremity  have  also 
several  sources.  (1)  Fibres  arise  from  the  spinal 
cord  with  the  roots  of  the  sciatic  and  crural  nerves. 
(2)  Fibres  from  the  abdominal  portion  of  the  funda- 
mental cord  of  the  great  sympathetic,  of  which  some 
join  the  sciatic  and  crural  nerves,  whilst  others  go 
directly  to  the  vessels  of  the  limbs. 

In  all  vessels  the  vasomotors  are  arranged  in  two 
plexuses — one  in  the  external  tunic,  one  in  the  middle 
tunic  of  the  artery.  In  the  peripheral  arterioles 
minute  ganglia  seem  to  exist  almost  everywhere  on 
the  external  tunic. 

The  veins  receive  a  less  proportion  of  nervous 
filaments,  having  a  less  amount  of  muscular  tissue. 
Krause  considers  that  the  nerve  filaments  terminate 
outside    the    muscular    elements.      Henocque    and 
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AtboU,  on  the  contrary,  believe  that  they  penetrate   anatomy 
into  the  interior  of  the  smooth  fibres.  The 

The  sympathetic  system  contams  some  fibres  Uke  '^[^^ 
those  of  animal  life,  but  smaller.  But  tlie  majority 
of  sympathetic  nerves  are  fibres  of  liemak,  pale,  flat- 
tened, of  smaU  diameter,  a  riidimentary  phase  of 
nerve  tube,  presenting  here  and  there  oval,  elongated, 
or  fusiform  nuclei,  and  being  without  any  medullary 
coating.  Li  the  human  embryo^  and  in  that  of  all 
mammifers,  the  whole  nervous  system  is  constituted  of 
fibres  of  this  kind,  and  the  olfactory  nerve  retains 
tills  constitution  in  adult  life. 

The  cells  of  the  sympathetic  ganglia  are  sur- 
rounded by  a  thick  capsule  non-fibrillated,  and  with 
nuclei  scattered  on  it.  It  has  been  thought  that  it 
was  composed  of  connective  tissue,  but  Beale  and 
Remak  believe  that  it  is  made  up  of  nervous  tissue. 
This  conclusion  is  necessary,  if  the  fibres  of  Eemak 

looked  upon  as  nerve  fibres,  seeing  that  they  are 
continuous  with  this  capsule,  Arnold  and  Beale 
have  observed  the  existence  of  spiral  fibres  surround- 
ing the  nerve  fibres  at  the  moment  of  their  entry 
into  the  cells  of  the  ganglion. 

'  Each  of  the  small  plexuses  of  the  arteries  contain 
minute  gangUa  at  the  level  of  the  crossing  or  the 
anastomosis  of  fibres.  The  terminal  fibres  separate 
from  the  plexus  and  end  by  punctiform  swellings  in  the 
nucleus,  or  in  the  fibre,  or  extend  to  it  in  the  inter- 
stices of  the  fibre-cells.  The  termination  in  the  veins 
is  the  same.  In  the  capillaries  the  minute  nerve 
fibrils  end  probably  in  the  nuclei  of  their  walls. 
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Ahatomt         '  In  the  minute  ganglia  in  the  plexuses,  in  some  the 
Tiw  ganglion  cells  are  interposed  in  a  bundle  of  sympa- 

tcmL  thetic  nerve  fibres  ;  in  others  the  cells  are  arranged 
along  a  small  bundle  of  sympathetic  nerve  fibres,  the 
substance  of  the  gangUon  cell  being  prolonged  on  the 
axis  cylinder  of  a  nerve  fibre.  In  man  the  gangUon 
cell  is  multipolar,  each  process  receiving  a  neuri- 
lemma from  the  capsule  of  the  cell  becoming  a  non- 
meduUated  nerve  fibre/ 
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CHAPTER  n. 


THE    PHYSIOLOGY   OF  THE   SYMPATHETIC. 


The  sympathetic  system  is  largely  made  up  of,  or 
mingled  with,  fibres  from  the  cerebro-spinal  nerves, 
even  in  the  nerve-supply  afforded  to  the  viscera*  It 
eeems  therefore  impossible  anatomically  to  dissociate 
the  one  from  the  other.  They  are  as  united,  as 
mutually  dependent  on  each  other,  as  are  the  classes 
or  the  individuals  in  a  well-ordered  state.  But  as  in 
the  latter  case  each  class  has  duties  and  conditions  in 
which,  though  touching  otlier  classes  at  many  points, 
and  being  more  or  less  associated  with  and  dependtsnt 
on  them,  it  yet  retains  a  certain  independence  of 
lion,  so  in  the  exquisitely  ordered  and  balanced 
uman  frame  the  sympathetic  system,  though  depend- 
ing much  for  some  of  its  power  and  usefulness  on 
its  relations  with  the  cerebro-spinal  axis,  has  in  its 
influence  on  the  circulation,  and  on  the  viscera  con- 
nected with  vegetative  life,  a  certain  independence  of 
function  ;  it  generates  action  of  itself.  It  is  continually 
not  merely  a  nerve,  a  conductor,  a  humble  handmaid 
of  the  cerebrO'Spinal  axis,  but  in  all  essential  points  a 
nerve  centre. 

The  truth  lies,  as  it  so  often  does,  in  the  middle 
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line.  The  associated  dependence  of  one  system  of 
nerves  on  the  otlier,  wliilst  to  each  is  assigned  its 
own  peculiar  functions^  is  only  in  analogy  with  the 
arrangements  of  all  the  structures  of  the  body,  each 
of  which  has  its  own  special  purpose,  and  yet  is 
unable  to  perform  its  full  function  except  in  relation 
with  other  tissues. 

It  may  be  said  at  once  that  it  is  very  doubtful 
whether  the  sympathetic  is  the  only  nervous  system 
of  some  of  the  k>wer  animals.  If  this  were  so,  the 
possibility  of  the  independent  action  of  this  nervous 
system  would  need  no  argument.  Nor  is  there  much 
importance  in  the  old  distinctions  between  the  two 
nervous  systems,  that  the  cerebro-spinal  needs  repose 
whilst  the  sympathetic  does  not,  since  it  cannot  be 
proven,  and  indeed  is  highly  improbable,  that  the 
activity  of  the  brain  and  spinal  cord  is  ever  com- 
pletely in  abeyance.  On  the  other  hand,  there  are! 
certain  points,  apart  from  the  close  anatomical 
relationship  between  the  two  systems,  which  show  how 
nearly  the  one  is  associated  with  the  other.     Tlius : 

1.  It  is  ibuncU  by  experiment,  that  most  of  the 
rami  commuuicantes  Iiave  their  trophic  centres  in  the 
spinal  cord^  only  a  small  iiunil)er  having  their  trophic 
centres  in  the  ganglia.  This  does  not  necessarily 
prove  that  the  rami  communieantes  have  their  func- 
tional centre  in  the  spinal  cord. 

2.  Only  a  few  of  the  rami  comrannic antes  enter 
the  ganglion.  Most  of  them  only  coast  the  side  of 
the  ganglion  without  entering,  and  join  the  maiii 
cord  of  the  sympathetic. 
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3.  Many  of  the  vasomotors  of  the  arm  arise  with 
the  roots  of  the  brachial  plexus ;  and  many  of  the 
vasomotors  of  the  leg  arise  with  the  sciatic  and  crural 
nerves,  without  any  origin  from  the  sympathetic 
ganglia, 

4.  Lesions  of  the  cervical  cord  may  cau.se  the 
iiame  oculo-pupdlary  phenomena  as  lesions  of  the 
superior  cervical  ganglion. 

5.  Lesions  of  the  cervical  cord  (seventh  cervical 
and  jQrst  dorsal)  may  cause  the  same  vasomotor 
paralysis,  evidenced  by  unilateral  vascular  dilatation 
of  the  face,  ear  and  head,  as  is  seen  in  lesion  of  the 
cervical  sympathetic  ganghoa 

6.  Hemisection  of  the  lower  third  of  the  dorsal 
region  of  the  cord  produces  vascular  dilatation  in  the 
lower  hmb  of  the  corresponding  side,  and  so  increase 
of  temperature. 

7.  Hemisection  of  the  middle  of  the  dorsal  region 
of  the  cord,  or  at  the  superior  portion  of  it,  pro- 
duces greater  dilatation  of  vessels  in  the  lower  hmb, 
because  the  vasomotors  of  the  lower  limb  have 
multiple  origins,  one  being  from  the  abdominal 
plexuses ;  and  these  are  therefore  not  cut  in  a  section 
of  the  lower  dorsal.  But  this  experiment  also  proves 
that  the  vasomotors  of  the  lower  limb  that  arise  from 
the  abdominal  plexuses  are  indirectly  also  derived 
from  the  spinal  cord. 

8.  All  lesions  of  the  spinal  cord,  and  pressure  on 
it,  may  enfeeble  the  vascular  tone  of  the  parts  in 
relation  by  their  vasomotor  nerves  with  the  region 
of  the  cord  below  the  lesion. 
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physi-  But  with  a  full  appreciation  of  this  mutual  de- 

ind^d-    P^^dence  of  the  sympatlietic  and  the  cerebro-spinal 
sympa-^*"*   axis,  thcrc  are  certain  phenomena  which  show  that 
tlie  sympathetic  ganglia  may  manifest  a  partial  inde- 
pendence. 

1.  The  foetus  has  been  expelled  from  the  uterus 
at,  or  almost  at,  full  time,  showing  therefore  a  normal 
capacity  of  absorbing  nutrition  and  a  healthy  circu- 
lation, without  any  trace  of  a  cerebro-spinal  nervous 
system,  owning  only  the  sympathetic  system  as  the 
nerve  element  in  its  composition. 

2 .  Parkes  states  that  nutrition  is  properly  carried  on 
with  complete  destruction  of  the  cerebro-spinal  centres. 

3.  This  fact  renders  probable  the  dictum  of  Golz, 
that  the  tone  of  the  arteries  is  maintained  by  local 
centres,  situated  in  their  own  immediate  vicinity. 

4.  Eeflex  irritation  of  vasomotor  nerves  can  be 
entirely  limited  to  the  particular  organ  or  tissue 
supplied.  Thus,  in  Vulpian's  experiment,  some  days 
after  the  transverse  section  of  the  sciatic  nerve, 
or  of  the  brachial  plexus,  when  the  corresponding 
pulp  of  the  paws  of  the  animals  had  become  quite 
pale  and  anasmic,  he  was  able,  by  slight  rubbing  of 
these  pulps,  to  cause  a  reflex  congestion. 

5.  The  not  unusual  fact  of  compression-myelitis 
(especially,  strange  to  say,  in  the  cervical  region) 
being  unattended  with  oculo-pupillary  phenomena,  or 
with  symptoms  of  vasomotor  paralysis.  This  has 
been  noted  by  the  \^iter  in  two  cases  of  malignant 
tumour  pressing  on  the  cervical  cord,  and  also  in 
several  instances  of  cervical  pachymeningitis. 
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6.  Many  of  the  phenomena  of  blushing,  of  erup- 
tions, of  local  congestions,  point  to  the  same  idea. 

7.  Perhaps  the  phenomena  of  myxcBderaa  and  of 
tlie  early  stages  of  scleroderma  are  associated  with 
fiinctional  independence  of  the  sympathetic  ganglia. 

8.  The  fact  of  the  continuance  of  the  heart's 
action  for  a  time  in  some  mammals,  after  its  separation 
from  the  body* 

9.  The  peristaltic  action  of  the  intestine, 

10.  The  reflex  action  of  the  stimulus  of  the  blood 
upon  vascular  tone. 

11.  The  phenomena  of  vasomotor  neuroses  of  the 
extremities. 

12.  Irritation  of  the  peripheral  end  of  the  cervical 
sympathetic  nerve  causes  protrusion  of  the  eyeball ; 
section  of  it  causes  sinking  of  the  eyeball  and  a 
slight  flattening  of  the  cornea.  In  the  Uds  are  sets 
of  smootli  muscular  fibres  innervated  by  the  sympa- 
thetic, and  by  these  the  contraction  of  the  lids  is 
opened,  and  so  the  eyeball  is  uncovered. 

13.  From  the  cervical  sympathetic  some  portion 
of  the  secretion  of  the  parotid  and  of  the  submaxillary 
salivary  gland  is  excited,  and  that  on  both  sides. 

14.  Hermann,  who  looks  upon  the  independence 
of  the  sympathetic  as  almost  impossible,  yet  states 
that  automatic  and  reflex  co-ordinate  movements,  and 
secretions  also,  can  be  the  outcome  of  the  faculty  of 
sympathetic  ganglion  cells,  quite  independent  of  the 
laro:e  nervous  centres. 

15.  In  the  frog,  after  destruction  of  the  brain  and 
medulla  oblongata,  irritation  will  cause  congestion  of 
limbs. 
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16.  In  mammals,  after  section  of  the  cord  at  the 
mid-dorsal  region,  sensory  excitation  of  one  poste- 
rior limb  will  cause  reflex  heat  phenomena  in  the 
other. 

17*  The  phenomena  of  pigmentation  in  the  frog, 
when  the  brain  and  spinal  cord  are  destroyed^  show 
the  same  thing. 

18.  The  richness  of  the  sympathetic  in  central 
elements,  like  those  of  the  brain  and  cord, 

19.  Tlie  wealth  of  the  branches  of  distribution, 
gaining  force  the  wider  the  distribution,  and  not  the 
opposite. 

20.  It  may  perhaps  seem  somewhat  fanciful  to 
say  that  it  seems  necessary  that  the  nervous  system 
of  the  viscera  should  be  more  or  less  shut  off  from 
perturbation  of  our  intellectual  being.  That  this  is 
only  partially  the  case  is  due  to  the  union  and 
association  of  the  two  systems  in  so  many  Avays. 


Almost  each  histological  unit  has  its  own  minute 
nervous  system,  which  may  suffice  for  it  within 
feeble  limits.  A  certain  number  of  these  elementary 
nervous  actions  are  grouped  about  a  common  centre, 
as  in  a  lobule  of  a  gland.  So  farther  on,  from  lobule 
to  lobe,  and  so  to  external  plexus  (organ).  And  then 
several  organs  unite  for  one  purpose,  and  are  brought 
into  relation  by  plexuses  of  the  first  order.  It  has 
been  well  said  tliat  the  use  of  the  central  cord  of 
the  sympathetic  is  to  make  the  animal  and  the 
vegetative  worlds  known  to  each  other,  so  that 
revictualling  should  be  proportionate  to  waste. 
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The  question  of  mutual  depend ence  of  the  two 
systems  of  nerves,  or  of  the  partial  independence  of 
the  sympathetic  ganglia,  is  necessarily  reopened  in 
considering  the  right  of  these  ganglia  to  be  looked 
upon  as  reflex  centres.  For  coarse  stimuli  the  spinal 
cord  and  medulla  oblongata  are  the  chief  centres  for 
vasomotor  reflex  action.  But  tlie  heart  is  more  or 
less  independent  of  the  great  nervous  centres,  A 
reflex  arc  exists  in  its  own  substance.  Reflex  move- 
ments are  excited  from  all  sensory  nerves,  not  only 
spinal  but  also  sympathetic. 

Claude  Remard  has  shown  that  reflex  action  can 
occur  in  the  submaxillary  gland,  when  all  nerves  that 
communicate  with  the  bulbo-spinal  centre  are  cut. 

If  the  superior  cervical  ganglia  are  separated 
from  the  liigher  nervous  centres,  oculo-pupillary 
phenomena  can  be  reflexly  excited.  The  phenomena 
of  vascular  contraction  and  dilatation  can  be  excited 
in  a  limb  that  has  been  separated  from  the  spinal 
cord  by  the  destruction  of  the  spinal  nerves.  This 
experiment  has  been  considered  to  prove  the  inde- 
pendence of  the  vasomotor  ganglia  within  the  limb* 
This,  however,  is  not  anatomically  certain.  As  long 
as  a  hmb  is  attached  to  the  body  by  means  of  its 
main  artery  there  will  always  be  a  vasomotor  con- 
nection with  the  trunk,  some  part  of  which  nerve 
connection  will  have  its  origin  from  the  spinal  cord. 
The  conclusion  as  to  the  independent  action  under 
such  circumstances  of  the  vasomotor  ganglia  of  the 
limb  is  probably  correct,  but  the  data  for  this  con- 
clusion are  not  quite  logically  exact* 
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The  phenomena  of  pigmentation  in  the  frog  caA 
be  excited  reflexly  by  irritation  of  the  cutaneous 
nerve,  and  may  occur  when  the  brain  and  cord  are 
destroyed  ;  so  that  the  sympathetic  ganglia  must  act 
liere  as  independent  reflex  centres. 

The  ganglia  of  the  uterus  are  manifestly  centres 
for  reflex  action.  This  organ  possesses  within  itself 
all  the  elements  of  a  reflex  arc.  That  the  uterine 
centres  can  act  independently,  is  seen  in  the 
occasional  expulsion  of  the  child  after  the  death  of 
the  mother.  The  expulsion  of  faeces  per  anum  after 
the  death  of  the  patient  shows  also  that  the  sym- 
pathetic ganglia  of  the  intestines  are  centres  for 
independent  refles  acts* 

In  a  very  interesting  paper  read  at  the  Inter- 
national Medical  Congress  in  London,  Dr.  Woakes 
speaks  of  the  inferior  cervical  ganglion  as  a  corre- 
lating nerve  centre.  It  can  only  have  this  function 
as  being  a  great  reflex  centre.  Dr.  Woakes  has 
formulated,  anatomically,  data  that  are  occurring  to 
all  practitioners  every  day  of  their  lives ;  and  his 
paper  aflbrds  additional  evidence  both  of  the  inde- 
pendence of  at  least  the  vasomotor  portion  of  the 
sympathetic,  and  also  of  its  multifarious  connections 
with  the  cerebro-spinal  system,  lie  shows  the  asso- ' 
ciation  between  injury  of  the  nerves  of  the  brachial 
plexus  and  loss  of  consciousness.  The  shock  result- 
ing from  the  concussion  of  the  brachial  nerves  is 
propagated  to  the  inferior  cervical  ganglion,  and 
thence  reflected  as  a  wave  of  vessel-dilatation  to  the 
vertebral  artery.     This  dilator  wave  is  appreciated 
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first  of  all  in  its  peripheral  branches,  producing  an 
immediate  large  accession  of  blood  in  them.     This  ^^     ^ 

^  The  reflex 

effect  on  the  internal  auditory  branch  of  the  dilated  f<^Lionof 
Tertebral  artery,  the  sudden  tension  of  the  intra- 
labyrinthian  fluid,  produces  the  phenomena  of  falling 
and  unconsciousness.  Through  the  inferior  cardiac 
nerve  from  this  ganglion  great  agitation  of  the  heart 
may  be  induced.  Tlie  vertigo  attending  indigestion 
under  certain  circumstances  is  an  illustration  of  the 
^fiune  correlation,  sometimes  \vith,  sometimes  without 
4  sensory  aura.  This  vertigo  may  also  be  associated 
with  motthng  of  the  hands  and  forearms,  due  to 
congestion  of  the  superficial  arterioles. 

The  reflexes,  of  which  the  sympathetic  ganglia, 
especially  some  of  the  abdominal,  are  centres,  are  too 
numerous  to  mention.  The  syncope  induced  by  a 
blow  over  the  solar  plexus,  the  palpitation  and  even 
faintness  consequent  on  indigestion,  the  vomiting 
and  depression  of  spirits  set  up  by  the  passage  of 
a  gall-stone,  the  transient  hemicrania  produced  in 
some  people  by  the  presence  of  ice  in  the  stomach, 
the  flux  from  the  intestinal  vessels  as  a  sequence  of 
the  irritation  of  some  foreign  body  in  the  canal, 
some  at  least  of  the  phenomena  of  renal  calculus, 
the  pecuUar  pulse  of  peritonitis,  the  collapse  in  per- 
forating ulcer  of  the  stomach  and  intestine,  perhaps 
the  increased  circulation  of  blood  in  the  hver  and  the 
augmented  secretion  of  bile  following  injury  to  the 
solar  plexus,  are  all  mstances  of  this.  That  in  this 
region  of  reflex  activity  the  great  nerve  centres  play 
a  most  important  pai't,  will  be  seen  in  the  considera- 


46        INFLUENCE   OF   THE   SYMPATHETIC   ON   DISEASE 


Phyri-     tioD  of  the  neuroses  and  of  all  emotional  phenomena, 

—       It  is  only  sought  here  to  point  out  that,  under  certam 

tef^m^  -  <^onditions,  the  sympathetic  ganglia   can   act  as  in- 

*^**^         dependent  centres  for  reflex  arcs.     Especially  is  tliis 

taking  place,  as  each  blood-wave,  in  its  passage  along 

the  whole  arterial  system,  forms  the  stimulus  to  the 

eisodic   conductors  to   one   after   another  of    those 

minute  sympathetic  gangUa  that  are  found  along  the 

course  of  all  the  arterial  canals,  having   for  their 

function    the    reception    of  these    stimuli    from  the 

fibrils  excited  by  tlie  blood-wave,  and  reflecting  the 

order  for  contraction  down  the  exodic  fibres  to  the 

vessels  again. 

In  those  forms  of  hysteria  that  depend  on  definite 
uterine  or  ovarian  lesion^  the  deep-seated  sense  of 
pelvic  uneasiness,  nearly  similar  in  position  and 
sometimes  equalhng  in  intensity  the  sacro-coccygeal 
pain  attending  piles,  tlie  paresis  of  intestine  evinced 
by  meteorismus,  the  increased  flow  of  limpid  urine, 
the  vomiting,  tlie  liiccougli,  the  frequent  diarrhoea, 
the  palpitation,  the  faintness,  the  sighing  respiration, 
the  globus,  the  diflSculty  in  deglutition,  the  blushing, 
the  dilated  pupil,  the  tears,  the  tinnitus,  the  exci- 
tation of  the  emotional  area,  the  occasional  epilepsy, 
melanchoUa,  mania,  to  which  such  patients  are  hable, 
are  aU  examples  of  aflerent  irritation  carried  to  the 
solar  plexus,  and  thence  from  ganglion  to  ganghon  of 
the  sympathetic  chain,  to  the  three  cervical  gangUa ; 
thence  to  the  eye,  the  cerebral  vessels,  and  the 
medulla  oblongata. 

A  reflex  irritation  of  stomach  may  Irequently  be 
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the  result  of  pulmonary  lesion.     Many  such  instances     fbysi- 

may  be   met   with    in    the   domain  of  the   visceral       — 

^  ,  .  ,  The  rvflest 

neuroses*  Certain  lesions  of  the  kidney  may  perhaps  ■^^**'*  «^ 
be  reflexly  irritative,  and  cause  paraplegia.  Accord-  ^^^'^^^ 
ing  to  Jaccoud,  this  paraplegia  is  a  pai'alysis  of  the 
sympathetic  ;  whilst  Weir  Mitchell  thinks  it  is  due  to 
paralysis  of  peripheral  origin.  The  latter  observer 
has  seen  a  wound  of  the  nerves  of  the  low^er  limb 
determine  a  paralysis  of  the  upper  limb. 

In  speaking  of  the  sympathetic  ganglia  as  reflex 
centres,  it  is  iiiipossil>le  to  resist  a  slight  reference  to 
so-called  reflex  paralysis.     Brown -Sequards  experi- 
ment showed  that  the  vaso-constrictors  can  be  set  in 
action  in  the  spinal  pia  mater,  and  therefore  probably 
in  the  spinal   cord    itself  by    reflex   irritation.     He 
obtained  these  results  by  ligature  of  the  renal  nerves, 
and  that,  too,  on  the  corresponding  side  of  the  spinal 
pia  mater.     This  constriction  of  spinal  vessels  causes 
ansemia  of  cord,  and    thereby   paralysis.     He  gives 
instances   of   paraplegia   caused   by    uterine   lesion, 
by  enteritis,   colitis,    and   especially   the   ulcerative 
coUtis    of    dysentery,    by    worms   in   the    intestine, 
by    pulmonary    and    pleuritic   affections,    by    ery- 
sipelas   of   the    leg,   by  lesions   of  the    knee-joint, 
by   neuralgia,   dentition  and   diphtheria*     Our  own 
Stanley  drew  the  attention  of  the  profession  to  this 
form  of  paraplegia  following  diseases  of  the  urinaiT 
bladder.       Brown-Scquard's    results    are,    however, 
exceptional.      Ligature  of  the   renal  or   suprarenal 
nerves   mil  cause  temporary   constriction   of  many 
vessels,  and  might  even,  by  its  effect  on  the  spinal 
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vessels,  induce  a  certain  amount  of  anaamjc  paralysis* 
A  somewhat  similar  condition  is  frequently  met  with 
in  the  obstinate  constipation  consequent  on  the 
irritation  of  a  renal  calculus,  particularly  of  the  left 
kidney.  But  it  is  certainly  against  all  analogy  with 
what  is  usually  seen,  to  suppose  that  vascular  con- 
tracture to  the  extent  of  causing  paraplegia  will  be 
persistent*  And  it  has  been  proved,  in  cases  similar 
to  those  mentioned  by  Stanley,  tliat  the  paralysis  was 
due  not  to  reflex  irritation,  but  to  a  definite  abnormal 
condition  of  the  peripheral  nerves,  that  afleeted  the 
cord  by  lines  of  anatomical  transnii^sion. 

That  the  irritation  in  one  organ  can  be  reflected 
through  a  sympathetic  ganglion  as  a  centre  of  a  reflex 
arc  is  a  fact  that  is  the  very  essence  of  the  pathology 
of  the  sympathetic  system.  As  before  stated,  it  is 
seen  in  irritation  of  stomach  the  result  of  pulmonary 
lesion,  in  the  influence  on  the  heart  of  irritation  of 
the  solar  plexus,  and  almost  any  of  its  secondary 
ganglia^  in  the  innumerable  morbid  phenomena  that 
own  uterine  or  ovarian  lesions  as  their  cause  ;  but 
that  such  an  irritation  can  reflect  through  a  ganglion 
a  persistent  constrictive  effect  oq  a  vessel  seems  to 
miUtate  against  the  ordinary  phenomena  of  physi- 
ology and  of  disease.  And  yet  it  is  only  fair  to 
place  upon  record  any  facts  that,  exceptional  as  they 
may  be,  tell  in  any  way  against  this  commonly  re- 
ceived dictum.  The  follomng  instance  is  a  case  in 
point :  A  very  sensible  and  active  sliopwomanj  thirty- 
six  years  of  age,  gave  the  following  account  of 
herself*     She  believed  that  she  had  been  born  blind 
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of  the   right  eye.     At   any  rate,    she  remembered,     Pimt. 
when  she  was  a  very  httle  girl,  being  taken  to  see  an       — 
oculist  in  London^  who  said  she  would  never  see  with  P'lrdv'iis 
that   eye.     She  could  not  distinguish   hght  witli  it. 
In  January  1882  she  had  a  canine  tooth  on  the  right 
side  of  the  mouth  extracted.     She  immediately  be- 
come conscious  of  light,  and  in  a  few  days  entirely 
gained  sight  in  this  eye.     The  optic  disc  and  retina 
were  perfectly  normal,  yet  for  thirty-six  years  she 
I  was  quite  blind,  apparently  from  some  reflex  influence 
connected   with  tlie   alveolus  of  that  canine  tooth. 
With  8uch  an  instance,  it  may  be  well  not  to  speak 
of  the    impossibility    of  reflex    irritation    or     reflex 

I  paralysis  being  persistent  for  long  periods. 
The  innervation  of  the  vesselsopens  up  the  question 
of  contractions,  dilatation,  erectility,  and  reflex  vaso- 
motor effecta.     The  function  of  the  vasomotor  nerves 
moat  frequently  called  into  exercise  is  contraction. 
Many  observers  believe  that  the  only  nerve  infiucnee 
on  the  vessels  is  constrictive,  and  that  arterial  dilatation 
is  merely  the  efiect  of  paresis  of  tlie  vaso-constrietors. 
The  existence  of  vaso-dilators  is,  however,    proved. 
Chapui  sums  up  the  history  of  these  nerves  in  the 
following    terms :       '  Tliey    were  described   in    the 
Chorda  Tympani,  in  1858,  by  Gaude  liernard,  who 
also  found  them  in  the  kidneys.     Eckhard  showed 
the  existence  of  the  nervi    erigentes  in    tlie    sacral 
plexus  1!!  1803,     In  1874  Vulpian  found  dilators  in 
the  glossopharyngeaL     Sch iff  has  demonstrated  them 
in  the  superficial,  petrosal  and  carotid  plexuses  and 
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other  places.  The  latter  authors,  as  well  as  Strieker 
and  Ostrowmofl',  ai*e  of  the  opniion  that  there  are  a 
certain  number  of  dilator  fibres  scattered,  in  con- 
nection with  the  constrictors,  throughout  tlie  body. 
Among  other  authorsj  who  hold  to  the  double 
innervation  of  the  blond -vessels,  are  Lepine,  Haideii- 
hain,  Griitzuer,  Frank,  Kendall,  Luck  singer  and 
Bernstein  ;  and  it  is  their  opinion  that  there  are  cells 
on  the  walls  of  the  vessels,  or  in  their  vicinity,  which 
receive  from  the  great  centres  vaso-eonstrictor  fibres, 
and  which  also  receive  other  fibres,  less  numerous 
than  these,  which  act  as  inhibitors  to  them,  and 
which  consequently  are  practically  vaso-dilators  ;  that 
fibres  go  directly  from  these  peripheral  ganglia  to 
the  walls  of  the  vessels*  Thus  we  have  a  nervous 
arrangement  throughout  the  circulatory  system,  not 
unlike  tliat  found  in  the  heart,  A  fact  which  bears 
strongly  0!i  this  point  is  that  shown  by  Dastre  and 
Morat,  that,  after  the  dilatation  caused  by  section  of 
the  cervical  s3-mpathetic,  we  can  obtain  a  hyperdila- 
tation  by  strong  galvanisation.  The  electric  current, 
ascending  to  them,  destroys  by  over-stimulation  the 
previously  unimpairetl  activity  of  the  peripheral 
centres.  With  reference  to  the  reflex  arc  in  the 
vasomotor  system,  Rouget  and  Vulpian  find  that,  in 
cutting  the  sciatic,  the  vessels  of  the  corresponding 
muscles  on  the  opposite  side  contract  and  the 
temperature  falls,  whilst  the  reverse  is  true  of  the 
side  operated  on.  According  to  Vuipian,  the  con- 
traction is  due  to  reflex  action,  caused  by  irritation 
of  tlie  sensory  fibres  of  the  sciatic ;  and  this  results  in 
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rontraction  of  the  vessels,  not  only  of  the  opposite 
ide,  but  also  over  a  large  part  of  the  body*   Sch tiller  y^^ 
finds  constriction  of  cerebral  vessels  on  irritation  of  ^^^^ 

I  the  proximal  ends  of  the  divided  posterior  roots  of 
the  sciatic  and  other  spinal  nerves.  In  general,  if  the 
sensory  nerves  in  any  part  of  the  body  are  irritated^ 
there   results  a  conlraction  of  vessels,  more  or  less 

■  generally,  throughout  the  body  ;  but  there  may  be 
Balso,  in  certain  cases,  dilated  reflex  as  well  as  con- 
B.strictor  reflex.     Snellen  and  Rouget  saw  the  vessels 

of  the  ear  of  a  rabbit  dilate  on  stimulating  the  central 
end  of  the  divided  cervico  auricular  nerve  supplying 
the  part ;  and  Callenfels  got  the  same  effect  by  simply 

I  pricking  the  ear.  So,  on  irritating  the  vagus,  we 
get  dilatation  of  the  abdominal  vessels  by  means 
of  dilator  fibres  in  the  splanchnic  (M.  &  E.  Cyon). 
According  to  Vulpian,  any  sensory  ii'ritation,  besides 
causing  a  general  contraclion  of  vessels,  causes  a 
dilatation  of  vessels  in  close  proximity  to  the  seat  of 
irritation.  Tlius  we  get  redness  of  the  skin  wherever 
we  apply  an  electrode,  a  marked  degree  of  beat  or 

»cold,  or  any  other  form  of  local  irritation.  We  may 
even  get  a  local  dilatation  and  evanescent  erythema 
from  the  action  of  intense  light,  as  that  produced  by 
the  carbon  points  of  an  electric  light,  even  wlien  it 
,    is  too  distant  for  heat  to    affect  the   part.     So   we 

■  constantly  find  throughout  the  alimentary  and  genito- 
urinary  tracts,  as  well  as  in  the  superficial  parts, 
variations  in  the  circulation  due  to  reflex  action.' 

Vivid  contraction  of  arteries    is    sometimes    fol- 
'  lowed  by  dilatation,  due  to  the  enfeeblement  of  the 

n  2 
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phvsi-     contracting  nerve  fibres.    Slight  irritation  on  the  skin 
—       will  produc^e  a  white  line  (vaso-contraction) ;  more 

The  erector  ,      .         . 

uQTvva  severe  irritation  a  red  line  (vaso-dilatation),  botli 
reflex.  The  raeniugeal  line,  a  red  line  easily  excited 
on  t!ie  trunk  and  limbs,  and  esjiecially  on  the  skin 
over  tlie  abdomen,  is  common  also  in  typhoid.  A  pale 
line  can  be  indnced  easily  by  very  sUght  irritation  at 
the  beginning  or  in  the  convalescence  of  typhoid,  not 
in  the  full  course  of  the  disease.  In  paraplegia  by 
compression,  white  lines  are  induced  more  easily  than 
red.  In  sciatica  with  spinal  or  membranous  lesions, 
red  hnes  are  very  easily  induced.  In  a  case  of  pro- 
gressive muscular  atrophy,  shght  irritation  ov^er  the 
atrophied  muscles  gave  a  red  line  more  easily  than 
elsewhere ;  and  so  in  a  case  of  cerebral  hemiplegia 
from  haemorrhage  or  softening.  In  hysterical  hemi- 
aiui?sthesia  a  red  line  was  induced  less  readily  on  the 
ana^stlietic  side. 

In  many,  cold  induces  at  first  redness  of  the 
fingers  from  dilatation  of  the  vessels  ;  but  this  is 
probably  not  due  io  a  simple  result  of  reflex  vaso- 
dilator action,  but  to  contraction  of  arterioles  with 
capillary  and  venous  stasis.  If  the  action  of  cold  is 
prolonged,  the  fingers  become  white,  the  residt  of 
onerfjetic  contraction  of  vessels. 

All  arteries  do  not  contract  with  the  same  power* 
Those  of  the  brain,  spinal  cord,  and  glands  are  most 
contractile.  Most  of  the  veins  are  also  contractile, 
but  the  muscular  element  being  less  abundant,  the 
veins  do  not  react  to  stimulus  so  well  as  the  arteries. 
The  veins  of  the  brain  and  the  sinuses  of  the  dura 
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mater  have  no  muscular  tunic,  and  are  not  contrac- 
tile. 

The  nervi  erigentea  uf  Eckhard,  usually  one  on 
each  side,  spring  from  the  sacral  plexus,  generally 
the  first  and  second  sacral  nerves.  Their  direction 
is  along  the  sides  of  the  sacrum  towards  the  lower 
part  of  the  bladder  and  prostate,  joining  the  hypo- 
gastric plexus.  It  is  dilFicult  to  follow  these  nerves 
beyond  this  plexus,  but  they  evidently  coinuiunicate 
with  fibi*es  which  terminate  in  the  corpus  eavernosum 
of  the  urethra.  This  region  is  supplied  also  from 
the  pudic  nerves,  but  their  section  caused  no  modili- 
cation  of  the  circulation  in  the  corpus  eavernosum. 
They  play,  however,  an  important  part  in  the  phe- 
nomena of  erection,  for  it  is  by  them  tliat  normally 
^  the  centripetal  excitations  pass,  that  provoke  erec- 

^^V  Constriction  of  eflerent  veins  does  not  account  for 
^H  erection,  for  their  ligature  does  not  produce  it*  Their 
H  constriction  can  only  favour  erection.  There  are 
^1  some  small  ganglia  and  nerve-cells  in  the  course  of 
1»  the  erector  nerves.  These  nerves  probably  act  by 
^L   dilating  the  arterioles. 

^M         Erection  is  either  dependent  on  cerebral  excita- 

|B  tioD,  due  to  direct  irritation  of  the  vaso-dilator  fibres 

containetl  in  the  erector  nerves  (as  in  emotion),  or 

IIS  the  result  of  reflex  action  made  by  means  of  the 
spinal  cord :    this  stimulus  starting  from  a  morbid 
irritation  of  the  genito-urinary  organs  (inflammation 
"  the  urethral  canal,  pressure,  &c*)  or  by  absorption 
cantharideSf   which   irritates  th6  urinary  canal. 
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PiiTdt*     Erectile  phenomena  are  met  with  more  or  less  clearly 

fVoicinir     ^^   ^^^   internal  genital  organs,  ill    the  uterus,  the 

iu^w  ovaries,  &c.,  organs  which  possess  a  muscular  tissue 

and  a  highly  developed  vascular  apparatus. 

Budge's  genito-spinal  centre  is  the  ordinary  cen- 
tre of  the  arc  for  reflex  erection.  But  erection  also 
occurs  in  lesions  of  the  cervical  and  dorsal  cord, 
especially  in  cervical  lesions  from  hanging,  also  in 
lesions  of  the  cerebellum.  Vulpian  thinks  the  latter 
is  connected  with  pressure  on  the  medulla  oblongata. 
But  tliere  is  no  doubt  tluit  lesions  of  tlie  central  part 
of  the  cerebellum  lead  to  priapism,  as  this  part  of  the 
cerebellum  liaa  some  physiological  connection  with 
sexual  excitement.  Lesions  of  the  lateral  portion  of 
tins  organ  have  no  influence  on  erection. 

The  iris  has  a  certain  degree  of  contractiUty. 
Tlie  movements  of  the  iris,  however,  are  not  due  to 
modilieatiou  of  its  vessels,  but  to  contraction  of  its 
mu*^("ular  fibres. 

The  chinxla  tympani  is  a  typical  instance  of  a 
nerve  which,  when  excited,  causes  dilatation  of 
vessels.  This  vaso-dilator  action  of  the  t*horda  tym- 
pani is  independent  uf  its  action  on  the  secretory 
function  of  the  sulnnaxillary  gland.  This  indepen- 
dence of  action  of  tlie  chorda  tympani  is  seen  in 
animals  poisoned  by  a  strong  dose  of  curare :  in  them 
secretion  is  abolished  long  before  the  action  of  the 
vasomotor  nerves  is  lost. 

The  vaso-dilator  nerves  exercise  a  sort  of  sus- 
pending action  on  the  vaso-constrictors — a  true  action 
of  arrest >  like  that  of  tlie  vagus  on  the  heart.     The 
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vaao-dilators  are  not  antagonistic  to  the  vaso-con-  pmtsi- 
strictors,  unless  excited.  Section  of  a  vaso-dilator  ^,  — - 
nerve,  as  the  chorda  tympani,  causes  no  cliange  in  ^^°® 
the  colour  of  the  tongue,  this  organ  receiving  fibres 
from  the  sympathetic  nerves  that  follow  the  course 
of  the  Ungual  artery,  and  also  from  fibres  by  way  of 
the  hypoglossal,  hngLiaKaiid  glosaopliaryngeal  nerves. 
It  seems  probable  that  tlie  sympatlietic  vasomotors 
are  constrictors,  and  that  the  vaso-dilators  come  from 
the  cerebro- spinal  axis.  Hut  Vulpian,  by  his  experi- 
ments on  the  splanchnies,  thought  that  the  dilatot 
nerves  might  belong  to  the  sympathetic  system  ;  and 
Schiff  thouglit  that  dilators  are  everywhere  associated 
with  constrictors  in  the  sympathetic  system,  but  that 
the  constrictors  are  more  numerous.  It  should  be 
remembered  also  that  the  splanchnics  contain  a  large 
proportion  of  spinal  nerves. 

The  mutual  actio!i  on  eaeli  other  of  vaso-dilator 
nerves,  acting  through  the  small  gangba  on  their 
course,  and  of  vaso-constrictors,  plus  the  factor  of 
cerebral  inhibition,  preserves  vascular  tone ;  section 
of  the  great  syni|jathetic  dilates  the  vessels  more  than 
is  normal ;  on  the  other  hand,  irritation  of  tliis  nerve 
contracts  the  vessels  almost  to  complete  eflacement  of 
their  calibre.  It  seems  certain,  therefore,  that  the 
pliysiological  state  of  the  vessels  is  that  of  mean 
contraction^ — in  other  words,  vascular  tone ;  and  the 
preservation  of  this  tone  is  one  of  the  chief  offices  of 
this  system  of  nerves. 

Of  the  braiuj  the  cord,  the  gangUonic  plexus  on 


•-^..'  xjui-iiLL  far  j»  ■■■■-■srr.r  i  iiTunar;:- r  me  A-wiiZlT 

-  :*•  xxix^.z  lit!! — «•  ~f:ii"  TCtauat  :»"'t!r  liif-  iLi»mlir 
•-  'i-'.'rt-r.i  Jt  .r  ".  t=?cii*.  iiiiL  r"Li  ibf  j:»r^  rJr^LJuicci. 

•'*''*••  '^'^•"-  Ti-r  iL::^:':Llir  i:^!-':  :•:  iijr -resfeis  is  in 
*  '^-*'>  '.'/  -**:".■::-- .-j-:ra»:'i':.i. — in  .cir-r  v.irix.  ca'  Tais- 
^  .  -t/  v,o^      Vi^ritiM.  ii  iii>  ::.ifr  vill  :%£-  ibe  i»>es- 

''<'**f?.*,   ^,v,    a:jjyloi-:    de^er-er^:: ■:•::•  <«rnije  changes, 

>''•*:  ;f  at  'ea.*:  j^i.me  reajk'H  :o  l>elieve  that 
^'".;,^;:.  '/>;/; ^r*.i:;jf-  rt:r?ul-^  frcrn  ihit^e  changes  that 
<  '-'  ';,':  va-oijjotor  nerves,  the  consequent  loss  of 
Va'.'    \0^'SiuA\,w;i  the  formation  of  aneurismal  dilaia- 

i.'.,.-  vrj/ii-r-orjtraction  is  in  pennanent  strife 
Hij'.uu>'  \\,i'  (X':t',riiric  pressure  exercised  on  the  walls 
'//  it.i-  v^  ..>/')  \,y  the  blood. 

lli;ji  tlji>  roijrlitjon  of  contraction  may  be  induced 
l/y  f)i<'  ;j/:ii//n  <,(  two  sets  of  nerves,  each  somewhat 
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inhibiting  the  other,  is  only  in  analogy  with  what  is 
aeen  in  the  sphincters,  in  the  muscles  of  the  face,  in 
the  balance  between  the  extensors  and  flexors  of  the 
hand  and  foot.     It  is  in  still  closer  analogy  with  the 

^mutllai  inhibition  of  the  vagus  and  the  sympathetic 
on  the  heart  itself.  The  arteries  possess  not  elasticity 
only,  but  contractility  also ;  the  small  arterioles  con- 
pactility  only,  Vulpian  thinks  that  at  the  moment 
of  death  the  arteries  undergo  a  vasomotor  excitation, 
which  ensures  their  emptying  themselves,  just  as  is 
often  seen  in  the  rectum^  the  bladder,  and  even  the 
uterus ;  and  for  this  the  vasomotor  ganglia  are 
I    nece^dsary. 

I  What  w^ouid  cause  this  excitation  ?     Would  tlie 

■    carbonised  state  of  tlie  blood  excite  the  vaso-eou- 

strictors,  just  as  it  is  thought  by  some  to  induce 

(general  convulsion?  It  is  a  mere  hypothesis.  It  is 
more  reasonable  to  believe  that  the  vaso-dilators, 
being  fewer  in  number,  and  far  weaker  in  function 
than  the  vaso-constrictors,  die  first,  or  at  least  are  so 
enfeebled  by  the  process  of  dissolution,  that  they 
lose  their  power  of  inhibiting  undue  vaso-constrictor 
action.  Their  inhibitory  function  being  withdrawn, 
the  vaso-constrictors  act  as  they  would  in  health, 
were  it  not  for  the  presence  and  action  of  the  vaso- 
dilators, and  effect  an  undue  and  complete  contraction 
»of  the  vessels. 
A  lesion  of  the  spinal  cord  and  pressure  on  it 
may  enfeeble  the  vascular  tone  of  the  parts  in  relation, 
by  means  of  their  vasomotor  nerves^  with  the  region 
of  the  cord  behind  tlie  lesion  ;  but  it  has  been  proved 
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by  experiment  thot  vascular  tone  persists  not  only 
after  destruction  of  the  medulla  oblongata,  but  after 
destruction  of  a  portion  of  the  spinal  cord  ;  and  that, 
to  abolish  it,  the  whole  bulbo-spinal  centre  must  be 
destroyed.  But  where  a  child  has  been  born  fairly 
nourished,  without  any  trace  of  a  cerebro-spinal 
centre,  it  is  evident  that  there  exists  a  possibility  of 
the  persistence  of  vascular  tone,  when  the  only  reflex 
centres  are  the  sympatlietic  ganglia. 

This  vascular  tone  is  due  to  a  reflex  mechanism — 
a  mechanism  brought  into  action  by  incessant  centri- 
petal excitations,  and  tliese  excitations  are  probably 
the  blood-waves. 

For  a  reflex  movement  several  factors  are  neces- 
sary-^a  contractile  tissue,  centripetal  fibres,  a  centre 
of  reflexion,  and  centrifugal  motor  fibres.  In  a 
vessel  the  factors  of  this  arc  exist ;  the  middle  tunic 
of  the  vessel,  the  centrifugal  vasomotor  nerves,  the 
bulbo-spinal  centre,  and  in  addition  to  it  the  sympa- 
thetic ganglion  that  may  act,  and  probably  does  act, 
as  an  independent  centre  for  reflexion  ;  and  lastly, 
centripetal  sympathetic  fibres  in  the  vascular  walls, 
that  are  irritated  or  excited  by  the  blood.  Sensory 
nerves  may  often  act  as  the  centripetal  fibres  in  these 
reflex  actions. 

All  the  phenomena  of  reflex  congestion  and  of 
reflex  dilatation  of  the  vessels  from  any  cause  are 
only  instances  of  enfeeblement  or  abolition,  more  or 
less  complete,  more  or  less  persistent,  of  the  vascular 
tone.  The  reflex  meclianism  of  vascular  tone  is  seen 
best  in   the  heart  and  arteries.     T^et  there  be  from 
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any  cause  a  constriction  of  most  of  the  small  arteries  phvrk 
of  the  body,  there  is,  as  a  consequence,  increase  in  Y,^^^;;j;y  I 
the  arterial  tension.  The  heart  strives  to  overcome  ^""^ 
this  excess  of  tension,  and  must  employ  more  energy 
for  this  purpose ;  its  contractions  become  more  vigo- 
rous>  more  rapid.  This  efTect  is  not  purely  mechanical, 
but  is  under  nervous  inOuence. 

Under  increased  intra-arterial  pressure,  the  blood 
in  the  ventricle  also  undergoes  at  the  moment  of 
systole,  and  of  the  opening  of  the  sigmoid  valves,  an 
excess  of  tension.  This  impresses  some  excitation  at 
the  endocardial  extremities  of  the  centripetal  nerves 
of  the  heart,  in  this  case  the  vagus.  This  impression 
is  carried  up  to  the  bulb,  from  which  and  from 
the  cervical  cord  is  reflected  a  centrifugal  irritation, 
by  way  of  the  sympathetic  and  its  ganglia,  to  the 
intra-cardiac  gaogUa  ;  and  so  result  increased  energy 
and  incj-eased  rapidity  of  the  movements  of  the 
heart. 

The  inverse  phenomena,  dilatation  of  vessels, 
induces  inverse  conditions,  but  the  mechanism  is 
nearly  the  same,  except  that  a  centrifugal  nerve  will 
be  the  spinal  accessory, 

Eeversiug  the  order  of  the  phenomena,  if  the  left 
ventricle,  from  any  cause,  be  abnormally  full  of 
blood,  the  special  impression  on  the  peripheral  ex- 
tremities of  the  cardiac  nerves  is  carried  up  by  the 
depressor  nerve — a  branch  of  the  vagus — ^to  the 
bulb ;  and  tlience,  by  means  of  dilator  nerves,  a 
general  rellex  dilatation  of  vessels  takes  place,  and 
especially  by  way  of  the  splanchnic  nerves  on  the 
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vessels  of  the  mesentery,  and  tlie  heart  is  reheved 
of  its  pressure.  So,  once  again,  if  an  abnormally 
small  amount  of  blood  be  in  the  heart,  the  reflex 
action  originates  from  the  cardiac  nerves,  and  will 
react  on  the  vaso-constrictors ;  the  vessels  contract, 
and  the  blood,  receiving  an  increased  vis  a  tergo, 
flows  more  abundantly  to  the  heart.  Thus  the  heart 
may,  up  to  a  certain  point,  play  the  part  of  regulator 
of  the  vessels,  or  at  least  it  exercises  a  certain  in- 
fluence on  their  tone;  whilst  inversely,  the  vessels, 
too,  rule,  up  to  a  certain  point,  the  energy  and  fre- 
quency of  tlie  movements  of  the  lieai^t. 

Nor  is  it  necessary  that  the  bulbo-spinal  centre 
should  always  be  the  centre  for  these  reflex  arcs. 
The  sympathetic  cardiac  ganglia,  the  ganglia  of  the 
cardiac  plexuses,  the  ganglia  in  the  walls  themselves, 
may  be  the  centres  for  action  of  the  heart ;  wliilst  for 
tlie  vessels  the  centres  may  be  sought  in  the  minute 
ganglia  round  the  vessels  themselves,  and  even  in 
their  walls. 

The  depressor  nerve  Ludtrig  and  Cyon  found  on 
each  side  of  the  neck,  arising  from  the  internal  sur- 
face of  the  heart,  and  mounting  up  to  unite  itself  to 
the  vagus,  and  so  reaching  tlie  medulla  oljlongata. 
In  rabbits  this  nerve  is  isolated,  but  not  in  all 
animals- 

This  nerve  is  formed  of  centripetal  fibres,  going 
from  the  heart  to  the  medulla  oblongata,  and  is 
sensory.  Irritation  of  this  nerve  causes  diminution 
of  arterial  pressure,  and  dilatation  of  all  the  arterioles 
of  the  body,  and  acts  chiefly  by  causing  dilatation  of 
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the  abdomioal  vessels,  and  so  widening  a  considerable 
derivation  of  tlie  blood.  The  mechanism  of  this 
effect  is  by  the  depressor  nerve  to  the  medulla  oblon- 
gata,  thence  down  the  cord  to  the  splanchnic  nerves, 
and  so  to  tlie  abdominal  vessels.  It  is  by  the  ex- 
treme dilatation  of  tlie  abdominal  vessels  that  the 
extensive  derivation  of  blood  is  effected,  but  it  is 
doubtfil  whether  this  derivation  of  blood  is  enougli 
of  itself  to  cause  death.  It  takes  some  part  in  the 
causation  of  death  from  a  blow  on  the  epigastrium. 
Such  a  blow  may  cause  arrest  of  the  heart's  action. 
The  excitation  is  carried  from  the  semilunar  gangUa 
to  the  spinal  cord  by  the  splanchnic  nerves,  from 
the  cord  to  the  medulla  oblongata,  from  the  medulla 
oblongata  to  the  heart  by  the  vagus,  paralysing 
cardiac  movements.  But  this  paralysis  of  tlie  heart 
is  rendered  more  probable  by  deficient  blood  sti- 
inulus,  the  derivation  of  blood  in  the  abdominal  vessels 
starvHig  the  hearty  so  to  speak. 

The  depressor  nerve  does  not  only  arise  from  the 
trunk  of  the  vagus,  but  one  of  its  roots  comes 
from  the  superior  laryngeal  branch  of  the  vagus. 
It  receives  filaments  from  the  inferior  cervical 
gangUon. 

Intra-arterial  blood  pressure  is  the  product  of 
several  factors  i  1.  The  constantly  renewed  introduc- 
tion of  waves  of  bloctd  into  the  aorta  by  the  ven- 
tricular systole.  2.  The  resistance  experienced  by 
the  blood  in  traversing  the  small  vessels.  H.  The 
reaction  of  the  elastic  and  muscular  walls  of  the 
arteries  on  the  blood.     The  second  factor  is  the  most 
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Phtsi-     important,  and  this  is  much  under  the  influence  of 
the  vasomotor  nerves. 

Anything  that  causes  paralysis  or  paresis  of  the 
vaso-constrictors  of  a  vessel  increases  the  blood 
pressure  in  it.  Anything  that  unduly  stimulates  the 
vaso-dilators  increases  the  blood  pressure.  In  a 
word,  healthy  vascular  tone  is  antagonistic  to  great 
blood  pressure. 

1 .  Thus,  local  arterial  blood  pressure  is  augmented 
in  that  cnfeeblenieiit,  or  even  abolition  of  vascular 
tone  after  destruction  of  part  of  tlie  spinal  cord, 
especially  of  the  anterior  superior  part  of  the  cord 
or  of  the  bulb, 

2.  Also  in  that  diminution  of  vascular  tone,  seen 
in  disease  of  vessels,  senOe  change,  atheromatous, 
syphihtic,  and  espeeially  that  arterial  change  that 
obtains  in  renal  dejjeneration, 

3.  Under  the  influence  of  certain  toxic  agents, 
belladonna,  alkahes,  carbonic  acid,  &c. 

4.  Arterial  blood  pressure  may  be  increased  if 
the  sympathetic  ganglia  are  abnormally  stimulated, 
even  when  vascular  tone  is  healtliy.  The  palpitation 
induced  may  be  so  great  as  partially  to  overcome  the 
normal  vai^o-constrictiun. 

5.  Arterial  blood  pressure  is  increa^sed,  if,  the 
sympathetic  cardiac  branches  being  normal,  palpita- 
tion may  result  from  paresis  of  the  accessory  branches 
of  the  vagus,  in  which  case  the  palpitation  would  be 
continuous. 

6.  The  action  of  the  heart  would  go  on  for  a 
time  by  means  of  the  cardiac  ganglia  alone,  if  the  iu- 
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fluence  both  of  the  cardiac  nerves  and  of  1 
were  removed  ;  but  absolute  palpitation  would  not 
ensue  unless  the  paral3^sis  of  the  cardiac  nerves  had 
caused  such  dilatation  of  the  coronary  arteries  as 
would  increase  considerably  the  amount  of  blood 
brought  for  the  nutrition  of  the  heartj  and  so  stimu- 
late exceedingly  the  cardiac  ganglia*  It  is  probable, 
in  such  a  case,  the  vasomotors  of  some  of  the  vessels 
would  also  be  paretic,  and  so  there  would  ensue  a 
double  reason  for  increased  blood  pressure.  Palpita- 
tion from  terror  would  be  by  means  of  paralysis  of 
the  cardiac  branches  of  the  vagus  ;  palpitation  from 
indigestion,  or  from  a  gouty  condition  of  blood, 
would  be  by  way  of  stimulation  of  the  sympathetic 
cardiac  nerves,  or  of  the  ganglia  from  which  they 
proceed.  The  ganglia  in  the  centre  of  the  heart  are 
the  reflex  centres  tlirough  wliich  the  excitation  of  the 
blood  reaches  the  muscular  apparatus  In  suspense 
1,^  the  action  of  the  heart  is  short  and  sharp  ;  in  fear, 
H  almost  paralysed  ;  under  excitement,  usually  inter- 
V  mittent. 

^^^    Apart  from  the  lesions  of  the  cardiac  walls  them- 
^^^elves,  or  of  the  valves  of  the  heart,  or  from  paralysis 

I  of  the  accelerator  nerves,  blood  pressure  is  lowered 
ill  the  arteries  mainly  by  the  action  of  the  depressor 
nerve  already  alluded  to.  On  section  of  this  nerve 
irritation  of  the  peripheral  end  has  no  effect,  but 
irritation  of  the  central  cord  causes  pain,  lowers 
the  pressure  of  the  blood,  and  slows  the  heart.  By 
the  mechanism  of  the  depression,  viz, — a  reflex  ac- 
1  exercised  on  the  sjilanchnic  nerves,  producing 
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relaxation  of  the  intestinal  vessels — a  large  way  is 
opened  to  the  passage  of  the  blood  of  the  arteries 
into  the  veins,  and  pressure  is  lowered.  It  is  not  tlie 
activity  of  the  constrictor  fibres  of  the  splanchnic 
vasomotor  nerves,  but  the  reflex  suspension  of  their 
activity  that  is  obtained  by  the  irritation  of  tlie 
depressor  nerve. 

Dr.  Broadbent  believes  that  tlie  main  cause  of 
arterial  tension  being  resistance  in  the  peripheral 
circulation,  this  is  met  with  mucli  more  commonly 
in  tlie  capillaries  than  in  the  minute  arterioles. 
This  resistance  may  be  met  with  in  the  minute 
arterioles  on  application  of  irritants  to  them,  and 
in  excitement,  nervousness,  &c.  In  hysteria  this 
is  protracted,  with  excessive  amount  of  dilute 
urine.  In  the  early  stages  of  acute  diseases  of  the 
brain,  or  throughout  some  chronic  affections  of  the 
brain  or  spinal  cord,  it  is  sometimes  found,  and  may 
even  be  unilateraL  The  heart  may  be  stopped  by 
the  resistance  induced,  as  in  rigor,  or  in  the  cold 
stage  of  malignant  ague,  or  in  some  eases  of  angina 
pectoris.  This  resistance  is,  however,  more  common 
in  the  capillaries.  The  affinity  between  the  material 
of  the  capillary  tubes  and  the  liquid  contained  in 
them  influences  the  passage  of  the  liquid.  This 
normal  relation  may  be  disturbed  by  changes  in  the 
tissue  and  in  the  blood.  Inflammation  is  an  ia^itance 
of  a  change  in  tissue.  In  acute  renal  dropsy  there  is 
change  in  the  blood.  A  change  in  the  blood  is  the 
cause  of  arterial  tension  from  capillary  modifications 
in  asphj^sia  or  apnoea. 
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Most  of  the  conditions  of  arterial  tension  ai'e 
attended  witli  iiccimiulation  in  the  blood  of  imper- 
fectly oxidised  nitrogenous  waste.     This  is  seen  : 

'  L  In  renal  disease  of  all  kinds,  except  acute 
suppurative  pyelitis,  nephritis,  and  tuberculous  and 
amyloid  degeneratiini, 

*  2.  In  gout»  both  acute  and  chronic, 

*  3.  In  lead  poisoning,  albuminates  of  lead  arc 
formed  too  stable  to  readily  undergo  dissociation 
and  oxidation. 

'  4,  In  pregnancy  always,  either  from  general 
augmentaiinn  in  the  volume  of  the  blood,  or  from  the 
presence  of  eflete  matters  derived  from  the  fcetus. 

*  5,  In  aniemia,  especially  chlorotic  antemia.  The 
deficient  red  corpuscles  are  not  enough  to  caiTy 
sufficient  oxygen  for  the  oxidation  of  eflete  matters. 

*  6.  In  emphysema,  in  chronic  bronchitis,  and 
Bometimes  even  in  phthisis,  partly  from  general 
fibrotic  changes  in  the  tissues  as  well  as  in  the  lungs, 
but  mainly  from  imjierfect  aeration  of  the  blood. 
Arterial  tension  is  the  rule  with  uiitnd  stenosis* 

'  7.  In  inlierited  tendency* 

*  8.  In  constipation,  which  causes  temporary  in- 
crease of  tension,  and  so  may  induce  ap()])lexy  or 
syncope. 

'  This  resistance  in  the  peripheral  circulation  is  not 
quite  the  only  cause  of  arterial  tension.  The  capillary 
outflow  being  normal,  the  quantity  of  the  blood  poured 
into  the  aorta  by  the  heart  may  be  excessive.  This 
is  generally  temporary,  or  the  volume  of  blood, 
as  a  whole,  may  be  too  large,  so  that  the  arteries, 
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capillaries,  and  veins  may  all  be  too  full  This  is 
seen  in  plethora,  and  for  a  lime  in  the  early  stage  of 
albuminuria. 

*  The  conaequences  of  arterial  tension  are  manifold  : 

*  L  The  eflccts  on  ihe  heart,  Incrcai^ed  work  is 
thrown  on  the  heart.  If  the  obstruction  comes  on 
gradually,  hypertrophy  is  the  result ;  if  suddenly, 
dilatation.  Dilatation,  too,  niay  occur  where  an 
hypertrophicd  heart  gets  fibroid  or  fatty;  or  from 
mental  shock,  or  during  acute  ilhiess,  or  from  strain. 
In  acute  albuminuria  there  is,  first,  marked  dilata- 
tion with  diffused  apex  beat  and  a  short  first  sound  ; 
secondly,  dilatatiqn  partially  compensated  by  hyper- 
trophy. The  impulse  being  now  niorq  heaving,  the 
first  sound  over  the  interventricular  septum  redu- 
plicated, and  with  accentuation  of  the  aortic  second 
sound.  In  acute  albuminuria  the  absence  of  high 
tension  is  often  of  fatal  augury.  Tlie  heart  does  not 
rise  to  the  occasion. 

'  2.  There  are  functional  deraugeraents  of  the 
heart,  palpitation,  irregular  action,  a  sense  of  o}>- 
pression,  from  increased  strain  on  the  heart,  due  to 
arterial  tension. 

'  3.  The  violence  of  the  strain  may  set  up  valvuUtis, 
with  thickening,  contraction,  obstruction,  leakage, 
even  rupture  of  the  aortic  valve  without  any  exertion, 

*  4.  Aortic  changes,  atheroma,  dilatation,  and  thin- 
ning ;  even  aneurism. 

'  5.  The  arterioles  become  thickened  and  tortuous, 
and  sometimes  aflected  with  senile  cretaceous  de- 
posit. 
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*  6.  Secondary  eflects  may  result  from  clianges  in 
the  heart  and  vessels ;  as,  for  instance,  cerebral 
hjEmorrhage, 

'  7.  Witli  a  weak  and  fatty  heart  there  will  be 
imperfect  blood  supply  to  the  tissues  ;  thence  general 
softening  of  the  brain. 

*  8.  Convulsions.  Uricmic  convulsions  are  not  due 
to  tlie  presence  of  urea,  but  to  derangements  of  the 
cerebral  circulation  from  high  arterial  tension  in 
kidney  disease.  Venesection  is  useful  in  urannic 
convulsions  by  modification  of  the  cerebral  circula- 
tion. Convulsions  may  occur  in  arterial  tension 
without  kidney  disease,  and  be  cured  by  bleeding- 
In  epdepsy,  however,  the  condition  of  the  pulse  is 
usually  the  exact  reverse  of  tension. 

*  9*  Sometimes  sleeplessness,  dyspnoea,  depression, 
loss  of  energy,  of  resolution,  of  memory,  &c.,  with 
giddiness,  fulness  of  head,  pains  ^nd  oppression  in 
the  chest,  neuralgia,  &c/ 

The  pulse  of  high  tension  is  usually  long,  and  full 
between  tlie  beats.  If  it  is  short,  it  will  mean 
dilatation  of  the  left  ventricle  and  incipient  failure  of 
the  heart.  High  tension  pulse  may  be  due  to  in- 
creased energy  of  the  heart's  action,  the  cardiac 
ganglia  being  stimulated  by  urea  or  some  poison  m 
the  blood. 

The  arterial  tension  in  aniemia  is  explained  by 
Br.  Byrou  Bramwell  as  being  due  partly  to  the 
difficulty  with  which  anaemic  blood  passes  through 
the    capillaries,   but  mainly  to  the  contracted  con- 
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dition  of  the  minute  arteries,  produced  by  stimulation 
of  tlie  vasomotor  centre,  wliich  is  sliowii  to  he 
stimulated  not  by  the  presence  of  the  carbonic  acid, 
but  by  deficiency  of  oxygen.  There  are  no  vaso- 
motors in  the  lungs,  and  so  in  anieuiia  the  blood 
passes  through  t)ie  lungs  more  easily  than  the 
normal  blood. 


If  t]'eatment  is  based  at  all  on  scientific  principles, 
this  question  of  arterial  tension  must  never  be  lost 
sight  of,  Soaie  remedies  stimulate  the  heart,  others 
depress  it.  Others  again  stinmlate  it  in  small  doses, 
depress  it  in  lai'ger.  Some  drugs  increase  ai^terial 
tension,  others  lower  it. 

Of  the  drugs  that  stimulate  the  lieart,  ammonia, 
iron,  digitalis,  strychnia,  alcohol  in  moderate  doses, 
ether,  belladonna,  convallaria  majalis,  and,  slightly, 
arsenic  and  jaborandi  are  the  jirincipaL  Of  drugs 
which  depress  the  heart,  prussic  acid,  antimony, 
bichloride  of  mercury,  lead,  nitrate  of  potash, 
emetics,  aconite,  tobacco,  colchicum,  chloral,  chloro- 
form, nitrite  of  amyl,  quinine  in  large  doses,  lobelia, 
and  veratrum  %dride  are  the  chief;  and  croton- 
cldoral,  ergot,  bromide  of  potassium,  and  gclsommum 
act  slightly  in  the  same  direction. 

Among  drugs  which  in  small  doses  stimulate  the 
heart,  and  in  large  doses  depress  it,  may  be  classed 
chloroform,  aconite,  opium,  calabar  bean,  quinine, 
digitalis,  camphor  and  veratria. 

The  drugs  which  increase  arterial  tension  are 
bromide  of  potassium,  the  acids,  ergot,  belladonoaj 
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nitrate  of  potash,  squill,  calabar  bean,  nux  vomica, 
strychnine,  turpentine,  casca  bark,  and  lead. 

Those  which  lower  arterial  tension  are  antimony,  \^^^^^ 
alcohol,  chloroform,  nitrite  of  arayl,  chloral,  quinine 
in  large   doses,    veratrum   viride,  gelsemiinim,    and 
jaborandi. 

>  Taking,  tlien,  some  of  these  drugs  in  order,  it  is 
found  that  many  of  them  influenre  In^th  the  heart 
^d  arteries. 
The  acids  may  contract  the  smaller  blood-vessels 
by  reflex  action,  or  by  directly  astringiug  them 
I  locally.  They  arrest  acid  secretions,  but  stimulate 
those  that  are  alkaline,  as  saliva,  bile,  and  the 
secretions  of  the  pancreas, 
Prussic  acid  is  a  powerful  sedative  to  the  heart, 
from  its  influence  on  its  nerves  and  muscles.  It 
increases  saliva. 

»  Ammonia  increases  the  force  aud  frequency  of 
the  heart's  action.  It  increases  secretion  from  the 
bronchial  and  intestinal  mucous  membranes,  and 
from  the  skiu. 

I        Aconite    first   stimulates   the   inhibitory   cardiac 
ganglia,  then  depresses  them.     Its  influence  on  the 
vasomotors    is    doubtful,    but    the    sweating   must 
proceed  from  some  such  influence. 
Antimony  acts  as  a  sedative  to  the  lieart  and  the 
vascular  system.     It  lowers  arterial  tension. 
Arsenic  stimulates  the  heart  slightly. 
Alcohol    in   moderate    doses   lias   a   stimulating 
influence  on  the  heart,  probably  by  causing  dilatation 
"the  peripheral  and  cereljral  vessels. 
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AnijI  nilrite  aceelermles  the  hcftit-beata,  but 
weakens  chein.  From  its  direel  action  on  the 
muscular  coats  of  the  arteries,  it  dilates  the  arterial 
system  and  lowers  arterial  iei»OD. 

BeOadouna  generally  arrests  sweating.  It 
paralyses  the  inhibitory  nerve  of  the  heart  (vagus), 
and  so  gives  the  heart  over  to  the  sympathetic, 
increasing  the  force  and  rapidity  of  the  heart's  action. 
It  raiaes  arterial  tension,  contracting  the  small 
Teasels  by  its  direct  influence  on  the  muscles  of  the 
arterioles*  Besides  this,  it  dilates  the  pupil  by 
paridysing  the  filaments  of  the  thbxl  nerve  of  the 
iris,  and  so  allowing  the  sympathetic  to  act  on  the 
radiating  fibres. 

Bromide  of  potassium  slightly  lowers  the  heart's 
action.  It  contracts  the  smaller  arteries,  and  so 
increases  arterial  tension. 

Colchicum  acts  as  a  cardiac  sedative. 

Chloral  enfeebles  the  vasomotor  system,  especially 
probably  the  vasomotor  centres  in  the  brain.  It 
paralyses  the  sympathetic  ganglia  of  the  heart  and 
lowers  the  heart's  action,  even  after  the  vagi  are  cut. 
It  dilates  the  superficial  vessels,  and  thus  also  lessens 
arterial  tension. 

CrotoiK'hloral  lowers  the  action  of  the  heart  less 
tlian  chloral. 

Oliloroform  at  first  slightly  stimulates  the  heart, 
I  HI  I  rtooii  paralyses  the  sympathetic  ganglia  of  the 
licfiri,  hIows  tlie  pulse,  atid  lowers  arterial  tension.- 

Cakibur  t)ean  first  excitt?s  the  Sympathetic,  then 
deprcsHCH  it*     Under  siiiall  doses  the  heart's  action 
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Camphor  in  small  doses  stimulates  the  heart,  but  ^*'°**''" 
in  large  doses  causes  prostration. 

Caffeine  in  physiological  doses  diminishes  the 
frequency  of  the  pulse  and  increases  the  energy  of 
the  cardiac  contractions  and  vascular  pressure.  In 
poisonous  doses  it  rapidly  lowers  blood  pressure, 
paralysing  vasomotor  nerves.  Convallaria  majalis  is  a 
cardiac  tonic  and  a  diuretic. 

Casca  bark  contracts  the  arterioles  and  increases 
the  blood  pressure.  At  first  it  causes  slowitig  of  the 
circulation  fj-om  stimulation  of  the  vagi ;  but  eventu- 
ally the  action  of  the  heatt  is  quicketietl  in  conse- 
quence  of  paralysis  of  the  vagi. 

Digitalis  i^  a  tonic  to  the  heart,  making  the  beats 
slower  and  stronger,  by  its  infhience  on  the  cardiac 
muscles,  and  by  stimulating  the  inhibitory  nerve 
(vagus).  In  prolonged  doses  the  vagus  becomes 
exliausted,  and  the  heart  is  given  over  to  the 
sympatlietic.  It  increases  arterial  tension  by  stimu- 
lation of  the  sympathetic  centres. 

Ergot  slightly  depresses  tlie  action  of  the  heart ; 
it  raises  arterial  tension  by  contratiting  the  muscular 
tissue  of  thfc  arterial  w^alls. 

Emetics  have  a  sedative  action  on  the  heart. 

Ether  increases  arterial  pressure,  and  acts  a^  a 
tcnic  to  the  heart. 

Gelseminum  slightly  w^eakens  the  heart.  It  lessens 
the  irritability  of  the  excitb-motor  ganglia  of  the 
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heart  and  diminishes  arterial  pressure  by  diminish- 
ing cardiac  irritability  and  vasomotor  tonus.  Taken 
internally  it  contracts  the  pupil,  but  used  topically  it 
dilates  it. 

Iron  acts  as  a  tunic  to  the  muscular  structure  of 
the  heart 

Iodoform  dimiuishes  arterial  tension ^  and  Pnj- 
fessor  Bozzolo  inclines  to  the  view  that  it  exerts  its 
influence  specially  upon  the  vasomotor  centre, 

Jaborandi  produces  great  sweatinjj  from  vasomotor 
jiaralysis,  and  consequent  dilatation  of  the  cutaneous 
arterioles,  It  rather  increases  the  action  of  the 
heart. 

Lead  may  induce  sclerosis  of  the  areolar  tissue  of 
the  sympathetic  ganglia,  especially  the  cadiac  and 
the  cervical  The  lieart  becomes  slow,  and  the  puke 
harder  and  smaller  from  contraction  and  tension  of 
the  arterial  system,  probably  from  a  primary  effect 
on  the  sympathetic. 

Lnbeba  depresses  tlic  action  of  the  Iieart. 

The  bichloride  of  mercury  lessens  the  action  of 
the  heart. 

Muscarine  causes  direct  respiratory  paralysis  and 
indirect  cardiac,  the  latter  resulting  from  stimulation 
of  the  cardiac  inhibitory  fibres^ 

Nitrate  of  potash  in  moderate  doses  raises  arterial 
tension  and  slows  the  action  of  the  heart. 

Nux  vomica  stimulates  the  sympathetic  system* 
It  raises  blood  pressure  by  stimulating  the  vasomotor 
centres. 

Strychnine  causes  a  rise  of  the  arterial  pressure 
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and  a  contraction  of  capillaries 
motor  centres  in  the  brain. 

Opium    first   excites   the  sympathetic,   then  de-  ^"^^ 
presses  it.     The  heart  at  fir«5t  is  slightly  quickened,  t««*'^»n 
then  slowed.     Arterial  tension  is  raised  from  the  in- 
fluence of  opium   on   the  cardiac   inhibitory  nerve. 
Opium  causes  some  contraction  of  the  smaller  vessels. 

Paraldehyde  seems  to  have  no  action  on  the 
heart  or  on  arterial  tension,  except  in  toxic  doses,  and 
then  it  causes  (1)  retardation,  and  (2)  acceleration 
in  freqnency  of  the  lieart's  action,  witli  diminution  in 
strength  of  the  individual  beats  and  a  gradual  fall 
of  Idood  pressure.  Quinine  probably  stimulates  the 
great  sympathetic.  In  small  doses  the  frequency  of 
the  pidse  is  increased.  In  large  doses  arterial  tension 
diminishes  and  the  heart  is  depressed. 

The  bydrobromate  of  quinine  diminishes  arterial 
tension,  causing  paresis  of  the  vaso-constrictors 

Squill  causes  increased  arterial  tension,  and  thus 
jrea.ter  pressure  on  the  walls  of  the  Malpighian 
bodies,  and  so  acts  as  a  vasomotor  diuretic. 

Tobacco  depresses  the  action  of  the  heart. 

Turpentine  causes  contraction  of  the  smaller 
vessels. 

Veratrum  viride  diminishes  arterial  tension :  the 
pulse  rate  is  lowered  by  direct  action  on  the  muscles 
of  the  heart  and  by  stimulating  the  cardiac  inhibi- 
tory nerve. 

Veratria  (the  alkaloid  of  cevaddla)  increases  the 
action  of  the  heart  by  stimulating  its  motor  gangha 
at  first,  and  then  slows  and  depresses  it  by  exciting 
the  action  of  the  vagi. 
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The  accelerator  iiervea  of  the  heart  conie  as  the 
third  filament  from  the  inferior  cervical  ganglion.  It 
is  by  this  nerve  only  that  the  spinal  cord  can  act 
directly  on  the  heart.  The  branches  from  the 
cervical  gangha  and  the  cervical  sympathetic  cord 
are  probably  those  thai  rule  the  energy  of  the  heart. 
Faradisation  of  the  vagi  causes  no  chancre  in  the 
vessels  of  the  heart*  but  it  arrests  the  movements  of 
this  organ.  The  inferior  cervical  ganglion  seems  to 
have  no  inHnence  on  tlie  vessbls  of  the  heart.  Baxt'a 
ex|)eriments  seem  to  show  conclusively  that  the  sym- 
pathetic cardiac^  branches  liate  the  power  to  increase 
the  number  of  pulsatitHiii?,  whilst  at  the  same  time 
the  length  of  th^  ststole  is  ileci*eastHl ;  this  being  the 
reverse  of  the  actioh  of  the  vaijtis.  According  to 
Yon  Be5!old,  Lepine,  an«i  other.^,  there  are  certain 
spots  in  gyri  post  and  pra^fh>nhde5  wliose  excitation 
prmlucos  the  same  ctllMt  as  cxt*it4Vtion  of  the  cardiac 
nerves  themselves,  and  therefore  Von  Behold  claims 
rlmt  these  parts  of  the  ehceph^don  are  the  cardiac 
iiritkTaUu*  centres.  Tliis  is  very  uncertain.  It  is 
nuDre  probable  that  the  portions  of  these  gyri  are 
simple  vasomotor  centres,  and  that  the  acceleration 
of  the  hearths  action  ft*llo\ving  irritation  of  these 
centres  nnist  be  reganletl  as  the  result  of  an  in- 
crease of  the  ai'terial  pressure.  Baxt,  Strieker  and 
Wagner  believe  the  centres  to  be  in  the  cervical 
portion  of  the  cord,  and  that  the  fibres  leave  the 
cord  by  the  rami  comnnmicantes  as  far  down  as  the 
sixth  dorsal  vertebra,  the  upi>er  fibres  from  the 
superior  and  middle  caixliac  nerves,  whilst  the  lower 
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cervical  unite  with  the  thoracic  branches  at  the 
annulus  Vieussens^  and  form  the  inferior  cardiac 
nerve.  The  peripheral  ganglia,  in  the  walls  of  the 
lieart,  are  independent  motor  centres,  or  rather  they 
can  under  certain  circumstances  act  independently, 
as  is  shown  by  tlie  fact  tliat  I)y  tlieir  irritation  the 
heart  can  be  made  to  contract  after  it  has  been  re- 
moved from  the  body.  Besides  this  dirtet  action  on 
the  heart,  the  gympathetic  exerts  itidirectly  the  same 
influence  by  means  of  the  reflex  action  excited  by 
the  depressor  nerve  bf  Liidwig  and  Cyon. 

Opposed  to  all  these  is  the  vagus,  par  excellence 
the  inhibitory  nervfe,  or  mbre  prbbably  so  acting  on 
the  heart  from  its  connection  with  the  spinal  acces- 
sory. It  decreases  the  number  of  pulsations  and 
increases  the  length  of  the  systole  ;  but  it  must  be 
remembered  that  the  connection  of  the  vagus  with 
the  cervical  sympathetic  is  tolerably  close.  By  means 
of  its  ganglia  it  sends  filaments  to  the  superior 
cervical  ganglion  and  receives  branches  from  the  same 
organ.  This  arrangement  seems  to  be  one  of  those 
exquisite  instances  of  mutual  inhibition,  of  which 
there  are  otlier  exahiples  in  the  body  It  may  be 
presumed  that,  but  for  this  arrangement,  in  certain 
lesions  of  the  cervical  sympathetic,  the  influence  of 
the  vagus  would  paralyse  the  motor  action  of  the 
heart ;  or  that,  in  certain  morbid  conditions  of  the 
vagus  and  spinal  accessory,  all  inhibition  of  cardiac 
movements  would  Ije  removed  and  fatal  palpitation 
result,  the  current  of  blood  being  pushed  too  rapidly 
through  the  lungs  to  allow  the  due  taking  up  of  oxygen 
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Physi-  or  the  release  of  the  products  of  systemic  combustion. 
But  the  fact  that  these  two  antagonistic  systems  of 
nerves  are  united  in  various  ways  before  they  reach  the 
organ  over  which  their  influence  is  exercised,  con- 
nected, too,  not  only  at  the  ganglia  of  the  vagus, 
but  by  means  of  the  bulbo-spinal  centre  from  the 
nucleus  of  the  vagus  to  the  sixth  dorsal  vertebra, 
and  even,  as  some  observers  think,  to  the  first  lumbar, 
prevents  in  large  measure  the  evils  that  would  ensue 
from  the  independent  uninhibited  action  of  one  or 
the  other  of  these  nerves,  and  not  only  in  health, 
but  in  many  morbid  states,  effects  that  balance  of 
cardiac  action  within  limits  that  render  life  pos- 
sible. 

The  heart's  action  may  be  maintained  by  tlie  in- 
fluence of  the  cardiac  ganglia,  which  are  part  of  the 
sympathetic  system  :  but  more  probably  the  rhyth- 
mical movements  of  the  heart  are  an  expression  of 
the  peculiar  vital  endowments  of  its  muscular  tissue, 
as  this  rhythm  is  seen  in  the  embryo  heart  with  its 
parietes  consisting  of  ordinary  cells  and  without  any 
nervous  elements.  The  influence  of  certain  drugs 
point  to  the  same  conclusion.  Thus  the  chloride  of 
barium  acts  not  on  the  sympathetic  system,  but  on 
the  unstriped  muscular  system  generally.  This  view 
of  the  rhythm  of  the  heart  depending  on  the  pro- 
perties of  its  muscular  tissue,  independent  of  nervous 
influence,  is  shared  by  Dr.  rran9ois  Frank  of  Paris. 
Dr.  Eoy  considers  that  if  the  vagus  is  stimulated  in 
the  neck,  it  might  produce  a  slowing  of  the  rhythm 
alone  without  change  in  force,  and  vice  versil ;  and 


THE  ri[v.sioij:K;Y  of  tub  sympathetic 


from  this  it  might  be  inferred  that  tliere  were  two 
sets  of  inhibitory  fibres  m  the  nerve  in  this  eituation. 
By  stimulating  the  accelerator  nerves  also,  he  was  able 
to  produce  acceleration  without  change  in  force^  and 
increase  of  force  without  acceleration.  TJiere  are, 
therefore,  four  sets  of  nerves  controlling  the  heart 
diilerentiated  physiologically,  and  also  probably 
anatomically.  The  views  of  Dr.  Gaskell  of  Cam- 
bridge are  that  tlie  normal  rhythm  of  the  heart  de- 
pends upon  separate  inapulses,  passing  from  the 
motor  ganglia  in  the  venous  sinus  to  the  auricle  and 
ventricles,  each  impulse  causing  a  contraction  of  the 
cardiac  muscle,  if  that  muscle  is  ready  to  contract ; 
or  more  certainly  on  the  rliythioical  j)roperty  pos- 
sessed by  the  muscular  tissue  independently  of  any 
special  nervous  mechanism.  The  vagus  does  not 
cause  inhibition  by  preventing  the  impulse  from  the 
motor  ganglia  reaching  the  muscular  tissue*  Tliere 
pare  three  dillerent  aspects  in  the  action  of  the  vagus 
^(l)  acceleration,  wliieh  usually  occurs,  but  not 
always  ;  (2)  primary  diminution  of  the  force  of  the 
beats,  which  may  extend  to  complete  standstill,  or 
may  be  absent  altogether  ;  (3)  secondary  increase  in 
the  force  of  the  contractions,  which  may  be  primary. 
The  vagus  acts  directly  on  the  musculai*  tissue  as  a 
trophic  nerve,  not  as  a  motor. 

Eecent  observations  seem  to  show  that  tlie 
action  of  the  vagus  on  the  heart  is  complicated. 
Physiologists  have  concluded — first,  that  there  exists 
in  the  medulla  oblongata  a  cardio-inbibitory  centre, 
which  is  continually  exerting  a  restraining  influence 
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on  the  heart ;  and  second,  that  the  action  of  this  cardio- 
inhibitory  centre  may  be  intensified,  i.e.  tlie  action  of 
the  heart  may  be  still  further  retarded  by— (a)  direct 
sitimuktion,  as  by  certain  changes  in  the  medulla 
itself;  {b)  impressions  passing  to  it  from  the  brain; 
(f)  impressions  passing  to  it  from  tlie  peripheral  parts 
(reflex  stimulation).  Some  authorities  also  believe  that 
the  cardio-inhibitory  centre  may  itself  be  inhibited— 
its  restraining  power  taken  off  the  heart,  by  impres- 
sions passing  to  the  medulla  from  other  parts  of  the 
central  nervous  system  or  from  the  periphery. 

Dr,  Gaskell  shows — (1)  tliat  the  vagus  is  able  to 
modify  all  the  great  functional  attributes  of  the 
cardiac  muscle,  viz. : 

a.  The  rate  at  which  automatic  contractions  are 
produced  (the  automatic  rhytlim)- 

Ik  The  force  with  which  the  contractions,  more 
especially  the  contractions  of  the  auricle,  are  carried 
on.    (The  force  of  contraction.) 

c.  The  facility  with  which  the  contractions  are 
conducted  by  the  muscular  fibres.  (The  power  of 
conduction.) 

2.  That  the  vagus  sometimes  produces  depression, 
at  other  times  exaltations  of  functions.  He  beheves 
that  the  vagus  may  produce  standstill  or  inliibition 
of  the  heart  (auricles  and  ventricles)  in  the  three 
following  ways ; 

1.  By  producing  cessation  of  its  automatic  con- 
tractions, i.e.  by  depressing  the  rhytlimical  power  of 
the  muscular  fibres  of  the  sinus  in  which  the  auto- 
matic rhythm  originates. 
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2*  By  reducing  the  force  of  the  auricular  con- 
tractions so  that  they  become  invisible,  i.e.  by 
depressing  t!ie  contraction  power  of  the  rapidly  con- 
tracting reticulated  muscular  fibres  of  the  auricle. 
The  contractions,  he  states,  may  be  so  small  as  only 
partly  to  be  visible,  so  that  to  the  naked  eye  the  heart 
appears  to  stand  still. 

3.  By  blocking  the  contraction- wave  at  the  sino- 
auricular  ring,  i.e.  by  depressing  the  conducting 
power  of  the  muscular  fibres  connecting  the  sinus 
and  auricle. 
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All  glands  receive  vessels,  and  are  in  relation 
with  nerves.  Under  tlie  influence  of  emotion  the  se- 
cretion of  glands  is  increased,  salivary,  lachrymal, 
lacteal,  gastric,  intestinal,  sudoriparous,  &c.  All 
glands  are  under  the  joint  influence  of  cerebro -spinal 
nerves  and  of  the  sympathetic.  Bernard  thought 
that  the  former  were  the  excitors  of  the  activity  of 
the  gland,  the  sympathetic  only  the  moderators  ;  the 
one  vaso-dilator,  the  other  vaso-constrictor. 

In  the  secretion  of  saliva  the  submaxillary,  the 
subhngual,  and  the  parotid  glands  are  implicated. 
The  two  former  are  supphed  by  the  chorda  tympani, 
the  latter  by  the  small  superficial  petrosal,  both 
uerves  being  branches  of  the  facial.  These  cranial 
nerves  are  the  vaso-dilator  and  secretory,  whilst  the 
sympathetic  contains  the  vaso-constrictor  fibres. 
But  Giannuzi  thinks  that  the  sympathetic  also  con- 
tains secretory  fibres,  and  that  they  arise  at  the  thir'd 
ur  fourth  dorsal  vertebrae,  in  a  diflereut  apace  from 
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the  vasomotors.  Joenicke,  however,  denies  that 
this  b  so  ill  the  parotid  ghind,  and  says  that  all  the 
jNXTetory  nerves  of  this  gland  are  in  the  petrosal, 
Eckhard  and  others  place  the  intra-cranial  ctntres 
for  these  nerves  in  the  ilour  of  the  fourth  ventricle. 
Other  observers  think  that  tlie  ci'anial  nerves  cuntain 
j*ecretory  fibres  for  the  secretion  of  the  watery 
elements  of  the  sahva^  the  .sympathetic  for  the  organic 
constituents.  But  there  is  no  reason  to  say  that  irri- 
tation of  the  sympathetic  causes  a  viscid  saliva,  and 
irritation  of  the  cerebral  nerves  are  aqueous,  except 
in  the  sense  that  there  is  less  serum  in  the  saliva 
when  the  vessels  are  constricted.  This  does  not  prove 
secretory  nerves  in  the  sympathetic. 

The  pressure  of  the  saliva  in  the  excretory  canals 
(jf  the  submaxillary  gland,  when  this  gland  is  se- 
creting, is  greater  than  the  pi'cssure  of  the  arterial 
blood  in  tlie  carotid.  (It  is  not  quite  certain  that  the 
pressure  is  nut  greater  in  the  vessels  of  the  gland 
than  in  the  carotid*)  Various  experiments  show  that 
the  activity  of  the  secretion  is  in  no  relation  to  the 
activity  of  the  circulation  necessarily,  but  is  under  the 
inQucncc,  direct  or  rellex,  of  the  nerves  distributed  to 
the  gland.  Still  it  is  proved  that  very  often  the 
vasomotors  have  much  influence  on  the  secretion  of 
glands,  as  increase  of  blood  in  a  gland  leads  to 
increase  of  secretion,  but  the  secretory  nerves  must 
concur* 

The  submaxillary  gland  is  generally  set  in  action 
by  the  excitation  of  the  fibres  of  tlie  lingual  nerve 
(by  sapid  substances).     This  excitation  is  carried  to 
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the  nucleus  of  the  fifth  nerve,  is  reflected  iu  the 
medulla  oblongat-a  to  the  nucleus  of  the  facial  nerve,  s^cf^JJ^ 
and  thus  sets  in  action  the  nervous  fibres  of  secretion, 
and  the  vaso-dilator  fibres  of  the  chorda  lympani. 
But  the  eentri[)etal  nerve  may  be  the  eervico  auri- 
cular, the  sciatic,  or  any  sensory  nerve,  A  stimulation 
of  these  nerves  causes  contractions  of  most  of  tlie 
small  vessels  of  the  body  ;  whence,  increase  of  blood 
pressure ;  wlience,  dilatation  of  the  vessels  of  the 
ears,  and  of  the  sab  vary  filands.  This  irritation  of 
sensor)^  nerves    i>roduces    less    secretory  ed'ect  than 

I  irritation  of  the  linpuaL  The  centrifugal  nerve  is 
not  always  the  cliorda  tympani ;  it  may  be  the  sym- 
pathetic. 
It  seems  probable  that  the  sahvaiy  secretion  is 
jjieuerally  a  reflex  act.  Tlae  movement  of  the  tongue 
will  excite  it,  or  the  presence  in  the  mouth  even  of 
I  a  tasteless  substance.  Much  more  frequently  it  is 
excited  by  the  taste  of  sapid  substances.  But  perhaps 
of  all  glandular  secretions  it  is  especially  under  the 
reflex  intfuence  of  ihe  nerves  of  special  sense,  not 
only  of  touch  and  taste,  but  particularly  of  smell  also. 
The  sight  of  food,  especially  of  sapid  substances, 
will  excite  the  secretion  of  saliva,  and  often  the  same 
eflect  is  produced  by  merely  hearing  the  name  of 
such  substances  mentioned.  The  very  thought  of 
food  under  certain  cii-cumstanc^es  increases  the  amount 
of  saliva,  whilst  the  secretion  can  be  decreased  by 
great  mental  agitation. 

TeuTiS, — The   principal  nerve  of  the  sec  re  lion  of 
the  lachrymal  gland  is  derived  immediately  from  the 
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fifth  nerve.  *  Concerning  tlie  inlliience  of  the  syni- 
patlietic  on  the  secretion  of  tears,  Herzenstein  and 
Wolferz  after  watching  the  efiects  of  irritation  could 
formulate  no  fletiiiite  conclusion ;  nevertheless  the 
greater  number  of  the  latter's  experiments,  as  well  as 
some  made  by  Volpian,  would  seem  to  indicate  that 
the  sympathetic  doe«  exercise  some  control  over  tlie 
secretion,  a  theory  with  which  Demtsclienko's  results 
agree/  That  this  is  so  seems  also  indicated  by  the 
influence  of  emution  on  the  lachrymal  secretion. 

A  person  under  great  sadness  and  distress  can,  by 
an  effort  of  the  will,  keep  his  face  like  a  rock,  and 
prevent  any  movement  of  the  orbicular  oris,  tlie 
depressor  anguli  oris,  &c.,  but  no  effort  of  will  can 
prevent  the  exci  to-secret  cry  and  vaso-dilator  action 
on  the  lachrymal  gland.  The  emotional  phenomena 
of  cerebral  lesions,  the  greater  the  nearer  these  lesions 
are  to  the  pons,  teach  the  same  thing.  Excitation 
either  of  the  lachrymal  nerve,  or  of  the  sympathetic, 
increases  lacliiymatit*n  ;  but  the  secretiiHi  is  thicker 
and  less  limpid  if  the  sympathetic  is  excited. 

Milk, — It  would  seem  at  first  sight  as  if  the 
lacteal  secretion  was  in  direct  relation  with  the  circu- 
lation in  the  gland.  That  this  is  so  to  a  considerable 
extent  seems  certain.  But,  as  in  other  glands  with 
a  secretion  chemically  complex,  the  secretory  nerve 
fibres  have  a  most  important  place.  These  fibres  in 
the  mammte  come  fi'om  the  fourth  and  fifth  dorsal, 
and  sympathetic  fibres  are  largely  associated  ^rith 
them.  This  gland  is  much  under  the  influence  of 
reflex  excitation.     Tlie  vei-y  first  beginning    of  the 
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secretion  of  milk  is  a  reflex  act,  due  to  the  irritation     PitTat- 
of  the  foetal  moveDients  in  the  ulwtis,  earned  in  one      — 

S«cretioD 

of  two  ways,  or  perhaps  in  both  :  eitlier  by  way  of 
the  saeral  plexus  to  the  cord,  transmitted  up  the 
cord  to  the  point  where  the  nervea  of  the  mammai 
are  given  off  (this  is  probably  the  case  before  the 
mother  has  any  sensory  impressions  of  the  Icetal 
movements) ;  or,  when  they  are  intense  enougli  to  be 
felt,  the  impression  is  carried  up  from  the  cord  to 
the  brain,  and  reflected  thence  to  the  dorsal  region 
of  the  cord,  and  so  to  the  mammic ;  or  perhaps  from 
the  uterine  ganglia  by  means  of  their  sympathetic 
connection  to  the  semilunar  ganglia,  and  thence  to 
the  dorsal  sympathetic  gangha,  and  so  either  to  the 
mammiB  direct,  or  to  the  brain  and  spinal  cord. 

The  touch  of  a  finger,  still  more  of  the  chikrs 
moutli,  affords  the  aflerent  stimulus  to  the  nerve 
centre  of  the  secretion*  It  is  a  purely  reflex  act ; 
and  althougli  the  motlier  is  generally  sensitive  to 
this  stimulus,  it  is  not  necessary  that  she  should 
perceive  the  sensation,  as  hictation  will  go  on  during 
profound  sleep. 

In  giving  direclitnis  to  ensure  good  quantity  and 
good  quality  of  milk  during  tlic  period  of  lactation^ 
other  things  being  equal  as  to  the  amount  of  food,  of 
work,  and  of  exercise,  the  two  important  points  in 
practice  are  the  avoidance  of  indigestion,  and  the 
avoidance  of  exciting  or  depressing  emotions.  Both 
these  points  prove  the  influence  of  the  sympathetic 
on  the  secretion  of  milk.  The  diet  of  a  nursing 
mother  is  carefully  regulated,  not  because  this   or 
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that  substance  eaten  niateriall;^  alters  tlie  quality  of 
the  blood  and  so  of  tlie  milk,  as  one  of  the  secretioiis 
from  it,  l)ut  because  certain  aliments  that  are  not 
rapidly  digested  excite  an  irritating  infhience  on  the 
nuicous  raeinbrane  of  the  stomach  or  bowels,  and  so 
on  the  nerve  pk^xns  beneath  (an  impression  often  not 
i'elt  l)y  the  mother  herself),  that  Is  at  once  transmitted 
to  the  lacteal  nerves,  at  this  period  abnost  as  sensitive 
as  a  galvanic  calorimeter,  and  either  inhibits  the  se- 
cretory fibres^  or  irritates  the  vaso-constrictors,  and 
so  may  influence  either  the  quahty  or  the  amount  of 
the  secretion.  Still  more  are  these  nerves  under  the 
influence  of  emotion.  The  best  wet-nurses  are  the 
most  unimpressionable.  Quiet  domestic  animals,  with 
a  love  for  tlie  baby  unalloyerl  by  grave  anxiety,  free 
from  all  the  trials  nnd  tn^ubles  of  life,  content  to  eat 
and  sleep  and  take  exercise  without  much  thought, 
except  for  the  day  itself,  are  pattern  nurses.  Anger, 
passion,  terror,  wearing  anxiety,  not  only  hinder  the 
secretion  of  milk  indirectly  by  tlieir  effects  on  the 
general  health,  but  directly  by  inhibition  of  the 
secretory  nerves.  Even  where  the  secretion  is  not 
stopped,  tl)e  quality  of  it  is  altered,  and  in  extreme 
cases  the  immediate  death  of  the  child  has  resulted 
as  if  from  poison.  It  is  a  qticstion  whether  mammary 
abscess  may  not  be  caused  by  the  emotion  of  fear. 
If  the  secretory  fibres  can  be  inhibiteil  by  fear,  whilst 
tlie  vasomotors  are  not,  or  if  the  secretion  is  altered 
in  quality,  and  some  spasmodic  contraction  of  a 
lacteal  tube  occurs,  there  would  be  the  nmteriaJs  for 
mammary  abscess,  though  not  the  nK>st  usual  ones. 
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Sweat — The  secretion  uf  sweat  is  presided  over 
by  a  distinct  set  of  nerves.  It  is  most  probable  that 
the  spinal  nerves  contain  the  secreting  iibres  of  the 
sweat  glands,  and  that  the  sympathetic  contains 
moderator  or  inliibitory  fibres,  snch  inhil)itory  fibres 
being  possibly  only  vaso-constrictor  nerves.  Nerve 
fibres  have  been  traced  directly  int(j  the  secreting 
cells  of  the  sweat  elands.  There  is  considerable 
difi'erence  of  opinion  among  physiologists  as  to 
whether  die  nerves  that  inflnence  the  se(n^etion  of 
sweat  are  spinal  or  sympatlietic,  ^  Luchtiinger  says 
that  these  nerves  for  tlie  lower  extremity  are  con- 
tained in  the  abdominal  sympathetic,  and  leave  the 
cord  by  the  first  four  Inmbar  and  two  or  three  last 
dorsal  nerve-roots ;  whilst  for  the  lipper  extremity 
tliey  are  in  the  sphial  roots  of  the  superior  thoracic 
ganglion.  Adanli^kiewicz  believes  that  in  the  cord 
these  fibres  are  contained  in  tlie  anterior  cornna, 
and  are  transmitted  from  centres  on  the  surfaces  of 
the  brain/ 

In  speaking  of  hyperidrusis,  it  will  be  seen  tliat 
section  of  the  cervical  sympatlietic  causes  an  increase 
of  sweat  on  tlie  side  of  tlie  lesion.  But,  though 
sweating  follows  paralysis  of  the  sympathetic,  vaso- 
motor paralysis  sufficient  to  cause  extreme  dilatation 
of  vessels  is  not  necessarily  associated  with  sweating. 
It  is  certain,  therefore,  that  one  of  the  functions  of 
the  symjjathetic  is  that  of  inhibiting  over-action  in 
the  sweat  glands,  of  maintaining  tone  in  tliese  organs; 
and  that  hyperidrosis  depends,  not  on  the  vasomotor 
nerves,  but  on  secreting  fibres  emanating  from  the 
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cord  through  the  raiiii  communicantes  to  the  sympa- 
thetic ganglia.  Seehgmliller  asserts  that  the  position 
of  the  sweat-centre  is  doubtful.  It  resides  possibly 
in  the  spinal  cord,  possibly  in  the  npper  snrface  of 
the  brain.  That  the  irritation  which  excites  hyperi^ 
drosis  may  be  reflex,  is  seen  in  those  cases  of  extreme 
perspiration  uf  the  palms  of  tlie  hands  induced  by 
indigestion  ;  and  instances  of  perspiring  feet,  not  onl}^ 
hvperidrosis,  but  osmidrosis,  are  not  wanting,  in 
whieli  tlie  exciting  cause  is  to  be  soiiglit  in  abdominal 
and  pelvic  irritation. 

Altliougli  vasomotor  paralysis  is  not  necessarily 
accompanied  by  tlie  secretion  of  sweat,  the  reverse 
statement  doea  not  hold  good.  The  secretion  of 
sweat  is  accompanied  by  vasomotor  paresis ;  and  if 
there  be  a  paralysis  of  the  vasomotor  centres  tiiat 
preside  over  the  vascular  tone  of  the  sweat  ghuids, 
ha3niatidrosis  (bloody  sweat)  may  result.  It  is  certain 
that  such  bloody  sweat  is  met  watli,  depending  on 
paralysis  of  iLe  sympathetic  fibres  inbibiting  tlie 
action  of  the  sweat  glands,  plus  an  intense  vasomotor 
paralysis  of  the  vessels  of  these  organs,  and  snt*h  a 
consequent  congestion  as  may  lead  to  rupture  of 
vessels.  Poincare  thinks  that  it  is  due  to  spasmodic 
irregular  contraction!  of  vessels,  wliich  imprisons  the 
blood  in  kinks  of  the  vessels,  and  exercises  a  strong 
pressure  on  it,  and  so  ruptures  the  vascular  walls. 
Cases  of  simulation  and  of  the  pressure  of  red 
fun£Tus  must  necessarily  first  be  excluded. 

Gii'iinc  juke. — The  stomach  possesses  nerves  that 
supply  the  superficial  and  deep  muscular  tunics,  the 
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gastric  glands  and  the  vessels.  Tlie  splanchnic  is  phtsi- 
the  cliiei  means  oi  vasomotor  supply,  containing  ^  — 
both  vaso-dilator  and  vaso-constrietur  fibres.  It  is 
the  principal,  but  perhaps  not  the  only,  channel  by 
which  certain  influences  from  the  base  of  the  brain 
are  conveyed  to  the  gastric  vessels ;  the  vagus  having 
no  vasomotor  influence  on  the  stomach.  Lesion  of 
the  base  of  the  brain,  especially  of  the  crura  cerebri 
and  tlie  optic  tlialami,  are  sometimes  associated  with 
red  softening  of  the  stomach,  or  with  ecchymosis  of 
its  mucous  membrane.  But  the  gastric  glands  are 
under  the  influence  of  a  sympathetic  plexus,  having 
origin  in  the  solar  plexus  and  the  semilunar  gangha, 
acting  sometijnes  independently^  sometimes  in  con- 
nection with  the  spinal  coj'd.  Here,  too,  the  vaso- 
motors are  an  important  factor,  regulating,  as  they 
must,  the  amount  of  blood  necessary  for  tlie  secretion 
fnnn  the  gastric  glands ;  but  the  nerves  which  rule 
the  secretion  itself  are  quite  separate,  and  are  pro- 
baVdy  filaments  of  the  vagi.  But  the  nerve  supply  of 
the  gastric  glands  is  not  fully  understood.  The  chief 
stimulus  to  gastric  juice  secretion  is  the  presence  of 
food  in  tlie  stouiaclh  Stimulation  of  any  of  the 
nerves  going  to  the  stomach  has  no  eflect  on  the 
secretion.  The  secretion  will  go  on,  under  the 
stimulus  of  the  presence  of  food,  when  all  the  nerves 
gomg  to  the  stomach  are  cut.  It  is  certain,  therefore, 
that  the  ganglia  in  the  walk  of  the  stomach  are 
sufEcient  centres  for  the  act  of  secretion,  although 
possibly  in  health  they  only  play  a  small  part  in  this 
function.     The  most  reasonable  view  is  that  the  vagi 
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Phvsi-  that  substance  eaten  niaterially  alters  tlie  quality  of 
''—^  the  hlnod  and  so  of  tlie  milk,  as  one  of  the  secretions 
from  it,  but  because  certain  aliments  that  are  not 
rapidly  digested  excite  an  irritating  influence  on  the 
mni'on8  membrane  of  the  stomach  or  bowels,  and  so 
on  tliG  nerve  plexus  beneath  (an  imprecision  often  not 
felt  by  the  mother  herself),  that  is  at  once  transmitted 
to  the  lacteal  nerves,  at  this  period  almost  as  sensitive 
as  a  galvanic  calorimeter,  and  either  inliilvits  the  se- 
cretory fibres,  or  irritates  the  vaso-constrictors,  and 
so  may  influence  either  the  quality  or  the  am<nint  of 
the  secretion.  Still  more  are  these  nerves  under  the 
inrtuence  of  emotion.  The  best  wet-nurses  are  the 
most  unimpressionaljle.  Quiet  domestic  animals,  with 
a  love  for  tlie  I)a1)y  unalloyed  l)y  grave  anxiety,  free 
from  all  the  trials  nnd  troubles  of  life,  content  to  eat 
and  sleep  and  take  exercise  without  much  thought, 
except  for  the  day  itself,  are  pattern  nurses*  Anger, 
passion,  terror,  wearing  anxiety,  not  only  hinder  the 
secretion  of  milk  indirectly  by  their  eflects  on  the 
general  liealtli,  hut  directly  by  inhibition  of  the 
secretory  nerves.  Even  where  the  secretion  is  not 
stopped,  the  quality  of  it  is  altered,  and  in  extreme 
cases  the  immediate  death  of  the  child  has  resulted 
as  if  from  poison.  It  is  a  question  whetlier  mammary 
abscess  may  not  be  caused  by  the  emotion  of  fear. 
If  the  secretory  fibres  can  be  inldbited  by  fear,  whilst 
the  vasomotors  are  not,  or  if  the  secretion  is  altered 
in  quality,  and  some  spasmodic  contraction  of  a 
lacteal  tube  occurs,  there  would  be  the  materials  for 
mammary  abscess,  though  not  the  most  usual  ones. 
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*Sie7^a^,— The  secretion  of  sweat  is  presided  over  Phtbi- 
by  a  distinct  set  of  nerves.  It  is  most  probable  that 
the  spinal  nerves  contain  the  secreting  fibres  of  the 
sweat  glands,  and  that  the  sympathetic  contains 
moderator  or  iidiibitory  fibres,  snch  inhibitory  fibres 
being  possibly  only  vaso-constrictor  nerves.  Nerve 
fibres  have  been  traced  directly  into  the  secreting 
cells  of  the  sweat  glands.  There  is  considerable 
dilTerence  of  opiniofn  among  ph3^siologisis  as  to 
whether  the  nerves  that  iniluence  the  secretion  of 
sweat  ai'e  spinal  or  sympathetic.  '  Luchsiuger  says 
that  these  nerves  for  the  lower  extremity  are  con- 
tained in  the  abdominal  sympathetic,  and  leave  the 
cord  by  the  first  four  lumbar  and  two  or  tliree  last 
dorsal  nerve-roots ;  wliilst  for  the  npper  extremity 
they  are  in  the  s|»inal  roots  of  the  snijerior  thoracic 
ganglion.  Adainskiewicz  beUeves  that  in  t!ie  cord 
these  fibres  are  euntained  in  the  anterior  cornua, 
and  are  transmitted  from  centres  on  tlie  surfaces  of 
the  brain.' 

Li  speaking  of  hyperidrosis,  it  will  be  seen  that 
section  of  the  cervical  sympathetic  causes  an  increase 
of  sweat  on  the  side  of  the  lesion.  But,  though 
sweating  fulluws  paralysis  of  the  sympathetic,  vaso- 
motor ]}aralysis  sufficient  to  cause  extreme  dilatation 
of  vessels  is  not  necessarily  associated  w^ith  sweating. 
It  is  certain,  therefore,  that  one  of  the  functions  of 
the  sym])at!ietic  is  that  of  inhibiting  over-action  in 
the  sweat  glands,  of  maintaining  tone  in  these  organs; 
and  that  hyperidrosis  depends,  not  on  the  vasomotor 
nerves,  but  on  secreting  fibres  emanating  from  the 
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Physi-  cord  through  the  rami  communicantes  to  the  sympa- 
thetic ganglia.  Seeligmliller  asserts  that  the  position 
of  tlie  sweat-centre  is  doubtful.  It  resides  possibly 
in  the  spinal  cord,  possibly  in  the  upper  surface  of 
the  brain.  That  the  irritation  which  excites  hyperi- 
drosis  may  be  reflex,  is  seen  in  those  cases  of  extreme 
perspiration  of  the  palms  of  the  hands  induced  by 
indigestion  ;  and  instances  of  perspiring  feet,  not  only 
liyperidrosis,  but  osmidrosis,  are  not  w^anting,  in 
wliicli  the  exciting  cause  is  to  be  sought  in  abdominal 
and  pelvic  irritation. 

Altliougli  vasomotor  paralysis  is  not  necessarily 
accompanied  by  the  secretion  of  sweat,  the  reverse 
statement  does  not  hold  good.  Tlie  secretion  of 
sweat  is  accompanied  by  vasomotor  paresis ;  and  if 
there  be  a  paralysis  of  the  vasomotor  centres  tliat 
preaide  over  the  vascular  tone  of  the  sweat  glands, 
lia^matidrosis  (bloody  sweat)  may  result.  It  is  certain 
that  such  bloody  sweat  is  met  with,  depending  on 
paralysis  of  tlie  sympathetic  fibres  inhibiting  the 
action  of  the  sweat  glands,  plus  an  intense  vasomotor 
paralysis  of  the  vessels  of  these  organs,  and  such  a 
consequent  congestion  as  may  lead  to  rupture  of 
vessels.  Poincare  thinks  that  it  is  due  to  spasmodic 
irregular  contraction  of  vessels,  which  imprisons  tlie 
blood  in  kinks  of  the  vessels,  and  exercises  a  strong 
pressure  on  it,  and  so  ruptures  the  vascular  walls. 
Cases  of  simulation  and  of  the  pressure  of  red 
fungus  must  necessaiily  first  be  excluded. 

Gastric  juice, — The  stomach  possesses  nerves  that 
supply  the  superficial  and  deep  muscular  tunics,  the 


THE    PHYSIOLOGY    OF   THE   SYMrATIIKTIC 


87 


gastric  glands  and  the  vessels.  The  splanclinic  is  phtsi- 
the  cliiei  means  ol  vasomotor  supply,  coiitaiiiinjj  — r 
both  vaso-dilatoT  and  vaso-constrictor  fibres.  It  is 
tlie  principaK  but  [)erhaps  not  the  only,  cliannel  by 
which  certain  influences  from  the  base  of  the  brain 
are  conveyed  to  the  gastric  vessels ;  the  vagus  liaving 
no  vasomotor  influence  on  the  stomach.  Lesion  of 
the  base  of  the  brain,  especially  of  the  crura  cerebri 
and  tlie  optic  tlialanii,  are  sometimes  associated  witli 
red  softening  of  the  stomach,  or  with  ecchyniusis  of 
its  mucous  membrane.  But  the  gastric  glands  are 
under  the  influence  of  a  sympathetic  plejcus,  having 
origin  in  tlie  solar  plexus  and  the  semilunar  gangha, 
acting  sometimes  independently,  sometimes  in  con- 
nection with  the  spinal  cord.  Here,  too,  the  vaso- 
motors are  an  important  factor,  regulating,  as  they 
must,  the  annjunt  of  blood  necessary  for  the  secretion 
from  the  gastric  glands;  but  the  nerves  which  rule 
the  secretion  itself  are  quite  separate,  and  are  pro- 
liably  filaments  of  the  vagh  But  the  nerve  supply  of 
the  gastric  glands  is  not  fully  understood.  The  chief 
stimulus  to  gastric  juice  secretion  is  the  presence  of 
food  in  the  stomacli.  Stimulation  of  any  of  the 
nerves  going  to  the  stomach  has  no  effect  on  the 
secretion*  The  secretion  will  go  on,  under  the 
itimulus  of  the  presence  of  food,  when  all  the  nerves 
"going  to  the  stomacli  are  cut.  It  is  certain,  therefi^re, 
that  the  ganglia  in  the  walls  of  the  stomach  are 
sufficient  centres  for  the  act  of  secretion,  although 
possibly  in  health  they  only  play  a  small  part  in  this 
function.     The  most  reasonable  view  is  that  the  vagi 
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are  the  secretory,  the  sympatlietic  the  vaso-constrictnr 
nerves.  Liable  as  sympathetic  nerves  and  ganglia 
are  to  reflex  irritations,  it  is  not  to  be  wondered  at 
thatj  besides  tlie  influence  of  variations  in  blood- 
supply,  the  gastric  secretion  should  be  so  easily 
modified  and  altered  by  irritations  starting  from 
distant  organs,  the  brain,  lungs,  spinal  cord,  kidney, 
uterus,  vtc,  to  say  notliing  of  tlie  eflect  on  it  from 
emotion. 

The  intestinal  secretions  own  similar  anatomical 
elements,  viz.,  vasomotor  through  the  splanchnic 
(-luefly,  secretory  by  meaus  of  the  mesenteric  plexus, 
from  the  higher  plexuses  in  the  abdomen,  into  which 
fdaments  of  the  vagi  largely  enter.  Lesions  of  cer- 
tain brain  regions  act  on  the  intestine,  especially 
injury  to  the  cerebellum,  the  corpora  quadrigemina, 
pons,  crura  cerebri  and  cerebelli. 

Bile. — In  speaking  of  diabetes  mellitus  the  special! 
influen(^e  of  tlie  nervous  system  on  the  work  of  the 
livei-  will  be  again  referred  to.  For  the  secretion  of 
bile  the  vasomotor  inffuence  is  transmitted  through 
the  spliinrlinic,  tlie  secretory  from  the  hepatic  plexus 
derived  from  the  solar.  Vulinan  says  the  vagi  are 
secretory  nerves  to  the  liver,  but  this  is  doubtful. 
Injuries  to  the  solar  plexus  have  been  found  to 
induce  an  increase  in  the  secretion  of  Inle ;  and  this 
secretion,  both  in  quality  and  quantity,  is  pecuHarly 
under  the  influence  of  irritation  from  without,  lesion 
of  so  many  other  organs,  besides  the  liver  itself, 
resulting  in  changes  in  the  bile  ;  wlulst  the  effect  of 
many  remedies,  generally  a  reflex  effect,  is  also  re- 
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lYiarkuble*  But  not  only  lias  it  been  hitherto  im- 
possible to  detennine  whetlier  bile  is  formed  from 
the  blood  of  the  portal  vein  or  the  hepatic  artery, 
but  tlie  exact  rationale  of  nerve  influence  is  also 
doubtful.  It  is  quite  probable  that  the  influence  of 
the  hepatic  plexus  largely  depends  on  the  filaments 
of  the  vagi  contained  in  it, 

Urine.^^Vhe  renal  nerves  cotne^(l)  from  the 
great  splanchnic  through  the  solar  plexus ;  (2)  a  few 
fibres  direct  from  the  small  splanchnic ;  (3)  a  few 
fibres  from  the  solar  plexus  itself.  Probably  tlie 
vagus  acts  through  the  solar  plexus.  Probably,  too, 
there  is  the  same  antagonism  between  the  splanchnic 
and  the  vagus,  as  in  the  salivary  glands  between 
the  chorda  tympani  and  the  sympathetic.  Section 
of  ail  the  nerves  running  to  the  kidney  generally 
causes  renal  congestion.  Section  of  the  great 
splanchnic  causes  congestion,  polyuria,  and  albu- 
minuria. Galvanisation  of  the  perii>lieral  end  of 
the  cut  nerve  causes  pain  and  cessation  of  the  flow. 
Thus  a  form  of  albuminuria  may  exist  from  splanchnic 
lesion,  and  without  real  alteration  of  the  renal  tissues. 
The  s]jlanchnic  contains  at  least  part  of  the  vaso- 
I  motor  nerves  of  tlie  kidney. 

Irritation  by  calculus  in  the  kidney  may  set  up 
reflex  constriction  of  vessels  and  arrest  of  urine. 
Vaso-dilators  of  the  kidney  also  exist  in  some 
measure  in  the  splanchnic 

It  is  a  question  whether  the  kidney  can  be  con- 
sidered a  true  gland,  and  the  urine  as  a  glandular 
secretion*      It   was   an   old    observation   of  Claude 
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fifth  nerve.  *  Concerning  the  inflnence  of  the  syni- 
pathetic  on  the  secretion  of  tears,  Herzenstein  and 
Wolferz  after  watching  the  eflects  of  irritation  could 
forninhite  no  tlefinite  conclusion ;  nevertheless-  the 
greater  number  of  the  latter  a  experiments,  as  well 
some  made  by  Vulpian,  would  seem  to  indicate  that 
the  sympathetic  doe's  exercise  some  control  over  the 
secretion,  a  theory  with  which  Demtsclienko  s  results 
agree/  That  this  is  so  seems  al^o  indicated  by  the 
inlluence  of  emotion  on  the  lachrymal  secretion. 

A  person  under  great  sadness  and  distress  can,  by 
an  eflbrt  of  the  will,  keep  his  face  like  a  rock,  and 
prevent  any  nuivenient  of  the  orbicular  oris,  tlie 
depressor  angnli  ori«,  etc.,  but  tio  eflbrt  of  will  can 
prevent  the  exeito-secretory  and  vaso-dilator  action 
on  the  lachrymal  gland.  Tlie  emotional  phenomena 
of  cerebral  lesions,  the  greater  the  nearer  these  lesions  | 
are  to  the  pons,  teach  llie  same  thing.  Excitation 
either  of  the  lachrymal  nerve,  or  of  the  sympathetic, 
increases  lachrymation  ;  but  the  secretion  is  thicker 
and  less  limpid  if  the  sympathetic  is  excited. 

Milk,— It  would  seem  at  first  sight  as  if  the 
lacteal  secretion  was  in  direct  relation  with  the  circu- 
latiini  in  tlie  gland.  That  this  is  so  to  a  considei'able 
extent  seems  certain.  But,  as  in  other  glands  with 
a  secretion  chemically  (*omj)Iex,  the  secretory  nerve 
fibres  have  a  most  imjiortant  place.  These  fibres  in 
the  mammsB  come  from  the  fourth  and  fifth  dorsal, 
and  sympathetic  fibres  are  largely  associated  with 
them.  This  gland  is  much  under  the  influence  of 
reflex  excitation.     The  very  first  beginning   of  the 
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secretion  of  milk  is  a  reflex  act,  due  to  the  irritation 
of  the  fetal  movements  in  the  uterus,  carried  in  one 
of  two  ways,  or  perhaps  in  both  :  either  by  way  of 
the  sacral  ]>lexus  to  the  cord,  transmitted  up  the 
cord  to  the  point  where  the  iiervea  of  the  uiammoe 
are  given  ofi'  (this  is  probably  the  ease  before  the 
mother  has  any  sensory  impressions  of  the  foetal 
movements) ;  or,  %vhen  they  are  intense  enough  to  be 
felt,  the  impression  is  carried  up  from  the  cord  to 
the  brain ^  and  reHected  tlience  to  the  dorsal  region 
of  tlie  cord,  and  so  to  the  mammje ;  or  perhaps  from 
the  uterine  ganglia  by  means  of  their  sympathetic 
connection  to  tlie  semilunar  ganglia,  and  thenee  to 
the  dorsal  sympathetic  gangMa,  and  so  either  to  the 
mammaj  direct,  or  to  the  brain  and  spinal  cord. 

The  touch  of  a  finger,  still  more  of  the  child's 
mouth,  affords  the  aflerent  stimulus  to  the  nerve 
centre  of  the  secretion.  It  is  a  purely  reflex  act ; 
and  although  the  mother  is  generally  sensitive  to 
this  stimulus,  it  is  not  necessary  that  she  should 
perceive  the  sensation,  as  lactation  will  go  on  during 
profound  sleep. 

In  giving  directitins  to  ensure  good  quantity  and 
good  quality  of  milk  during  the  period  of  lactation, 
other  things  being  equal  as  to  the  amount  of  food,  of 
work,  and  of  exercise,  the  two  important  jjoints  in 
practice  are  the  avoidance  of  indigestion,  and  the 
avoidance  of  exciting  or  depressing  emotions.  Both 
these  points  prove  tlie  influence  of  the  sympathetic 
on  the  secretion  of  milk.  The  diet  of  a  nursintj 
mother  is  carefully  regulated,  not   because  this   or 
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that  substance  eaten  niateriully  alters  the  quahty  of 
the  l>lood  and  so  of  the  milk,  as  one  of  the  secretions 
frnm  it,  but  because  certain  ahments  tlnit  are  not 
rapidly  digested  excite  an  irritating  influence  on  the 
mnc<>n8  menil>rane  of  tlie  stomach  or  bowelfi,  and  so 
on  tlie  nerve  {>lexu8  beneath  (an  iini>ression  often  not 
felt  Ijy  the  mother  herself),  tliat  is  at  once  transmitted 
to  the  laeteal  nerven,  at  this  period  almost  as  sensitive 
as  a  galvanic  calorimeter,  and  either  iidiihits  the  se- 
rret(»ry  fibres,  or  irritates  the  vaso-constrictors,  and 
80  may  influence  either  the  quality  or  tlie  amount  of 
the  secretion,  Still  more  are  these  nerves  under  the 
influence  of  emotion.  The  best  wet-nurses  are  the 
most  unimpressionable.  Quiet  domestic  animals,  with 
a  love  for  tlie  liaby  unalloyetl  by  grave  anxiety,  free 
from  all  tlie  trials  and  troubles  of  life,  content  to  eat 
and  sleei>  and  take  exercise  witliout  much  thought, 
exeept  ff>r  the  day  itself,  are  pattern  nurses.  Anger, 
passion,  terror,  wearing  anxiety,  not  only  hinder  the 
secretion  of  milk  indirectly  by  their  effects  on  the 
general  health,  Imt  directly  by  inhibition  of  the 
secretory  nerves.  Even  where  the  secretion  is  not 
stopped,  the  quality  of  it  is  altered,  and  in  extreme 
enses  the  immediiite  death  of  the  child  lias  resulted 
as  if  from  poison.  It  is  a  question  whether  mammary 
abscess  may  not  be  caused  l>y  the  emotion  of  fear* 
If  the  secretory  fibres  can  be  inlii!)ited  by  fear,  whilst 
the  vasomotors  are  not,  or  if  the  secretion  is  altered 
in  quality,  and  some  spasmodic  contraction  of  a 
lacteal  tube  occurs,  there  would  be  the  materials  for 
mammiiry  abscess,  though  not  the  most  usual  ones. 
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»Sweat' — The  secretion  of  t?weat  is  presided  over 
by  a  distinct  set  of  nerves.  It  is  most  probable  that 
the  spinal  uerves  rontain  the  secreting  fibres  of  the 
sweat  glands,  and  that  the  syinpatlietic  contains 
moderator  or  inliibitory  fibres,  sucli  iuhiljitory  fibres 
being  possibly  only  vaso-constrictor  nerves.  Nerve 
fibres  have  been  traced  dii'ectly  into  the  secreting 
cells  of  the  sweat  gland?^.  There  is  considerable 
diflerence  of  opinion  among  ]jhysiolugists  as  to 
whether  the  nerves  that  iniluence  tlie  secretion  of 
sweat  are  spinal  or  sympathetic,  '  Lnclii^inger  says 
that  these  nerves  for  the  lower  extremity  are  con- 
tained in  the  abdominal  sympathetic,  and  leave  the 
cord  by  the  first  four  lumbar  and  two  or  three  last 
dorsal  nerve-roots ;  whilst  for  the  upper  extremity 
the}'  are  in  the  sj>inal  roots  of  the  superior  thoracic 
ganglion.  Adamskiewicz  beUeves  that  in  the  cord 
these  fibres  are  contained  in  the  anterior  cornua, 
and  are  transmitted  from  centres  on  the  surfaces  of 
the  brain/ 

In  speaking  of  hyperidrosis,  it  will  be  seen  that 
section  of  the  cervical  sympathetic  causes  an  increase 
of  sweat  on  the  side  of  t!ie  lesion.  But,  though 
sweating  foUuws  paralysis  of  the  sympathetic,  vaso- 
motor paralysis  siilficient  to  cause  extreme  dilatation 
of  vessels  is  not  necessarily  associated  witli  sweating. 
It  is  certain,  therefore,  that  one  of  tlie  functions  of 
the  sympathetic  is  that  of  inhibiting  over-action  in 
the  sweat  glands,  of  maintaining  tone  in  these  organs; 
and  that  hyperidrosis  depends,  not  on  the  vasomotor 
nervesj  but  on  secreting  fibres  emanating  from  the 
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cord  through  the  raiui  comniunicantes  to  the  sympa- 
thetic gaogha.  Seeligniiiller  asserts  that  the  position  i 
of  llie  sweat-centre  is  doubtfuL  It  resides  possibly 
in  tlie  spinal  cord,  possibly  in  the  npper  surface  of 
the  brain.  That  the  irritation  which  excites  hyperi- 
drosis  may  be  reflex,  is  seen  in  those  cases  of  extreme 
perspiration  tjf  the  palms  of  the  liands  induced  by 
indigestion  ;  and  instances  of  perspiring  feet,  not  only 
liyperidrosis,  but  osmidrosis,  are  not  wanting,  in 
which  the  exciting  cause  is  to  be  sought  in  abdominal 
and  pelvic  irritatioiL 

Althougii  vasomotor  paralysis  is  not  necessarily 
accompanied  by  the  secretion  of  sweat,  the  reverse 
statement  does  not  hold  good.  The  secretion  of 
sweat  is  accompanied  by  vasomotor  paresis ;  and  if 
there  be  a  paralysis  of  tlie  vasomotor  centres  tliat 
preside  over  the  vascular  tone  of  the  sweat  glands, 
hajmatidrosis  (bloody  sweat)  may  result.  It  is  certain 
that  sucli  bloody  sweat  is  met  w^ith,  depending  on 
paralysis  of  tiie  sympathetic  fibres  inlnbiting  the 
action  of  the  sweat  glands,  plus  an  intense  vasomotor 
paralysis  of  the  vessels  of  these  organs,  and  such  a 
consequent  congestion  as  may  lead  to  rupture  of 
vessels.  Poincare  thinks  tliat  it  is  due  to  spasmodic 
irregular  contraction  of  vessels,  wd)ich  imprisons  the 
blood  in  kinks  of  the  vessels,  and  exercises  a  strong 
pressure  on  it,  and  so  ruptures  the  vascular  walls. 
Cases  of  simulation  and  of  the  pressure  of  red 
fungus  must  necessarily  first  be  excluded. 

Gastric  juice. — The  stomach  possesses  nerves  that 
supply  the  superficial  and  deep  muscular  tunics,  the 
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gastric  glands  and  the  vessels.  The  splanclinic  is  physi 
the  chief  means  of  vasomotor  snpply,  containing 
both  vaso-dilator  and  vaso-cunstrietor  fibres.  It  ig 
the  principal,  bnt  perhaps  not  tlie  onlj^  channel  by 
wlueli  certain  influences  from  tlie  base  of  the  brain 
are  conveyed  to  the  gastric  vessels  ;  tlie  vagus  having 
no  vasomotor  influence  on  the  stomach.  Lesion  of 
the  base  of  the  brain^  especially  of  the  crura  cerebri 
and  the  optic  thalaini,  are  sometimes  associated  with 
red  softening  of  the  stomacli,  or  with  ecchymosis  of 
its  mucous  membrane.  But  the  gastric  glands  are 
under  the  influence  of  a  sympathetic  plexus,  having 
origin  in  the  solar  plexus  and  the  semihmar  ganglia, 
acting  sometimes  independently,  sometimes  in  con- 
nection with  the  spinal  cord.  Here,  tooj  the  vaso- 
motors are  an  important  factor,  regulating,  as  they 
must,  the  amount  of  blood  necessary  for  the  secretion 
from  the  gastric  glands ;  but  the  nerves  which  rule 
the  secretion  itself  are  quite  se]>arate,  and  are  pro- 
bably filaments  of  the  vagi.  lint  the  nerve  supply  of 
the  gastric  glands  is  not  fully  understood.  The  chief 
stimulus  to  gastric  juice  secretion  is  the  presence  of 
food  in  the  stomaclh  Stimulation  of  any  of  the 
nerves  going  to  the  stomach  has  no  eflect  on  tlie 
secretion.  The  secretion  will  go  on,  under  the 
stimulus  of  the  presence  of  food,  w^hen  all  the  nerves 
going  to  the  stomach  are  cut.  It  is  certain,  therefore, 
that  the  ganglia  in  the  avails  of  the  stomach  are 
suflacient  centres  for  the  act  of  secretion,  although 
possibly  in  health  they  only  play  a  small  part  in  this 
function.     Tlie  most  reasonable  view  is  that  the  vagi 
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nature  are  needed.  All  nerves  own  a  trophic  func- 
tion in  addition  to  theii'  special  one. 

The  difficulty  lies  partly  in  tlie  fact  that  there  are 
probably  no  nerves,  motor  or  sensory,  with  which 
fibres  of  the  sympathetic  are  not  cominingled. 

Not  only  are  the  phenomena  of  partial  atrophies, 
of  infantile  paralysis,  of  propi'cssive  muscular  atrophy, 
constantly  met  with  witlinut  any  special  lesion  of  the 
sympathetic,  except  in  so  far  as  variations  in  the 
blood  supply  are  concrrned,  but  the  peculiar  sym- 
ptoms of  profrressive  hemiatrophia  facialis  seem  to 
have  little  or  nothing  to  do  with  distinct  sympathetic 
lesions. 

PiersoD,  it  is  true,  speaks  of  tlie  sympathetic 
being  affected,  as  evidenced  by  the  prominence  t)f  the 
eyeball,  and  dilatation  of  tlie  palpebral  fissure,  dinii- 
ntiiion  of  temperature  in  the  auditory  meatus  of  the 
affected  side,  and  atrophy  of  the  affected  ear.  Most 
authors  mention  some  change  of  colour  iu  the  skin, 
pale  or  brown  patches  on  the  face  and  neck,  some- 
times preceded  by  an  eruption  of  an  cedematous  or 
herpetic  character.  But  neither  paralysis  nor  irrita- 
tion of  vasuniotor  nerves,  experimentallj'  induced, 
give  rise  to  simple  progressive  atixjphy  of  all  or  most 
of  the  tissues.  Roml>erg  considers  the  lesion  a  tro- 
pho-neurosis.  Baerwinkel  places  its  seat  in  the 
ganglia  of  the  trigeminus.  Stirling  thinks  it  is  due 
to  disturbed  function  of  the  vasomotor  nerves  in- 
cluded in  the  trigeminus,  and  destined  for  the 
vessels  of  the  head. 

Eulenburg  and  Guttman  speak  of  slight  atrophy 
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of  one  side  of  the  face  as  observed  in  some  cases  of  ^,1^^ 
injury  of  tlie  sympatlietic  in  the  neck ;  and  they  proi^ivo 
quote  Brunner's  case,  in  which  more  or  less  of  the  I'tropby™** 
plienomena  of  progressive  facial  liemiatrtiphy  seemed 
to  depend  on  persistent  irritation  of  the  cervical 
sjTiipathetic.  Dreschfcld  agrees  with  Kouiberg.  In 
his  case  the  vessels  were  nut  alTected ;  but  this  is  not 
always  found.  Sometimes  there  arc  distinct  changes 
in  tlie  vascular  tone,  not  necessarily  connected  with 
the  atropliy  ;  tlie  power  to  blush  may  Ijc  hjst,  and 
may  be  restored  without  any  other  improvement. 
Dr.  Dreschfcld  considers  that  in  his  case  the  atrophy 
was  not  due  to  any  affection  of  the  facial  sympathetic, 
or  of  tlie  motor  or  sensory  portion  of  the  fifth  nerve, 
but  that  the  disease  is  a  tropho-neurosis  following  the 
course  of  the  fifth  nerve. 

A  case  has  been  recorded  by  ilM.  Mierzejensky 
and  Erlizky,  in  wdiich  an  epileptic  developed  atrophy 
of  all  the  muscles  innervated  by  the  tliird  branch  of 
the  left  trigeminus  (the  motor  fibres  of  tlie  lower 
maxillary  nerve).  The  skin  %vas  atrophied,  secretion 
normal,  electrical  contractility  uf  the  atrophied 
muscles  good*  There  was  nothing  abnormal  in  tlie 
vasomotor  domain  of  that  side  of  the  face.  The 
authors  considered  that  the  afTection  depended  on  a 
central  and  very  circumscribed  lesion,  which  tliey 
localised  in  the  floor  of  the  fourth  ventricle,  near 
the  locus  Cicruleus,  in  the  motor  nucleus  of  the 
fiftlu 

Another  theory,  that  of  Laude,  denies  the  disease 
to  be  a  neurosis  at  all,  but  a  primary  atrophy  of  the 
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fatty  tissues,  the  elastic  tissue  remaining  unaflected, 
its  retraction  causing  the  falling  in  of  the  other  soft 
parts  and  the  contraction  of  the  capillaries,  the  latter 
loading  to  furtlier  disturbance  of  nutrition. 

Virchow  says  the  exact  seat  cjf  the  disturbance  lies 
within  the  domain  of  the  peripheral  nerves — that  is, 
A  l>rimary  iidlammatory  lesion  of  the  throat  and  face 
escapes  on  to  tlie  nerves,  and  so  to  the  ganglia. 

That  the  symptoms  are  due  to  a  neurowis  is 
demonntrated  by  their  association  with  heiidache, 
with  paralysis,  with  irritation  of  the  cervical  sympa- 
thetic, or  with  epilepsy ;  neuro-paralytie  ophthalmia, 
neuralgia,  and  auipsthesia  of  the  fifth  nerve  often 
accompanying  them.  The  disease  may  exist  coinci- 
dently  with  migraine.  The  muscles  take  no  share  in 
tlie  atrophy.  The  subcutaneous  fat,  the  proper  tis- 
sue elements  of  the  cutis,  and  even  tlie  epidermoid 
structure,  take  part  in  the  disease.  The  secretion  of 
the  sebaceous  follicles  is  aiTested ;  that  of  the  sweat- 
gland  persists,  but  is  frequently  diminished.  The 
bones  of  the  lace,  and  even  the  nasal  (*artilages,  share 
in  the  atrophy,  and  sometimes  the  tongue,  tlie  vault 
of  the  palate,  the  soft  palate,  and  the  uvula.  The 
eye,  if  affected  at  ^11,  shows  lesions  associated  with 
intra-cranial  disturbance  of  the  fifth  nerve,  which 
may  end  in  destruction  of  the  organ. 

In  a  case  of  Dr.  Henschen,  of  Upsala,  the  symptoms 
seemed  to  own  their  origin  in  disea,se  of  one  ankle, 
and  to  have  either  been  rellex,  or  due  to  peripheral 
irritation  that  spread  to  nerye  centres.  In  the  very 
few  recorded  cases  of  deQnite  recognisable  lesion  of 


THE    rilYStulAMiV   OF   THE   SVJJI'ATHETIC 


Of) 


I 


I 


the  cervical  sympathetic  in  this  disease  there  lias 
ahiiost  always  been  an  absence  of  oculo-piipillary 
phenomena.  It  seems  certain,  therefore,  that  all  the 
branches  of  tlie  nerve  are  not  simultaneously  impli- 
cated. Is  not  the  connection  between  the  cervical 
sympathetic  and  the  phenomena  of  this  disease  less 
absolutely  direct?  The  lesion  may  be  one  of  tlie  fifth 
nerve,  whetlier  of  its  sensory  and  trophic  branches  or 
of  its  trophic  and  vasomotor,  or  sometimes  of  its 
vasomotor  trophic  and  sensory  togetlier,  if  at  least 
it  possesses  any  trophic  fibres  separate  from  the  rest. 
In  some  instances  it  may  be  a  direct  disease — ^that  is, 
from  blood-changes,  from  a  depressed  condition  of 
the  central  centre,  from  definite  lesions  of  the  nerve 
itself  But  instability  of  the  nerve  or  its  ganglia 
being  present,  the  phenomenon  may  be  set  up  from 
without;  antl  here  certain  conditions  affecting  the 
cervical  sym[)athetic  may  act  in  a  reflex  manner.  No 
morbid  state  of  the  cervical  sympathetic,  moreover, 
could  exist  without  some  vasomotor  phenomena,  some 
interference  with  the  vascular  tone  of  the  facial 
vessels,  and  this  would  render  the  tropho-nenrosis  of 
the  fifth  more  certain  in  its  course.  The  position  of 
the  sympathetic  is  important,  often  almost  all  im- 
portant, but  in  most  cases  secondary,  affonling  the 
centripetal  irritation  in  a  reflex  arc.  Tlie  objections 
to  any  theory  are  manifold  ;  notoidy  that  the  absence 
of  post-mortem  records  leave  all  theories  unproven, 
but  because  the  atrophic  influence  of  this  supposed 
morbid  state  of  the  fiftli  nerve  is  not  bi  accordance 
with  experiment. 
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It  was  a  dietiaii  (if  Claude  BernarcVs  tliat  the 
v,*UHoiiK)t()r  system  is  the  ref^ulator  of  heat,  of  niitri- 
luui,  ami  of  Jnrre.  11ie  vasomotor  nervous  system, 
havitig  <le[>enilenL  on  it  the  rapidity  of  tlie  move- 
men  Ls  of  tlic  blood,  rules  the  expemliture  of  heat* 
The  re^nihiiioii  is*  really  eflected  by  tlie  temfierature 
itself.  Heat  relaxes  the  vessels,  and  accelerates  the 
movements  of  the  heart.  Cold  contracts  the  ve^ts^elsj 
iiud  ,h1o\v.s  the  cardiac  rliythni.  Animal  heat  is  to  a 
great  extent  a  meiisure  of  the  chemical  changes  that 
are  poinj*:  on  witliin  the  body.  That  human  Ix'iugs 
can  live  in  i^uch  «>pposite  exterod  conditions  as  the 
arctic  and  the  torrid  zones  is  due  to  the  fact  that 
the  heat  generated  by  these  cheiuical  changes  in  the 
body  is  being  constantly  lost  by  the  excretions,  by 
evaporation  of  perspiration  and  of  respiratory  mois- 
ture, and  by  radiation  fixim  the  b\ocA  as  it  passes 
thnvugh  the  capillaries  of  the  skin  and  lungs.  Tlie 
thci-niometer,  therefore,  shows  not  the  amount  of 
heat  generated,  but  the  amount  less  Uie  loss  by  th€ 
means* 

Ueat  is  caused^  (1)  by  combustion  in  the  ti<su*-«,1 
fonning  excrementitlal  pnxlucts,  which  areeliuiinateil,' 
and  reirementilial  products,  which   are  reabsorbed 
iiilo  the  circulation;  (2)  by  molecular  work  in   se- 
cretion :  ^3)  by  vasomotor  contraction ;  (4)  probably, 
as  ScliiiT  says,  by  nervous  action. 

The  influence  of  the  vasomotors  upon  animal 
beat  may  be  exercised  either  in  the  produclion  of 
beat,  or  in  modifying  its  loss.  The  blood  acts  on 
tbis  combustion  by  briDging  oxjgeD,  and  by  exciting 


THE    PHYSIOLOnY   OP  TIIR   SYMPATHETIC 


101 


I 

I 
p 

I 


» 


the  vitiility  of  tlie  organised  substance.     Dilatation     phtsi- 
of  vessels  favours  these  points,  and  this  dilatation  is      ^— 
somewhat  under   tlie   influence   of  the  vasomotors ;  *»«'»* 
though,  when  this  dilatation  depends  on  excitation  of 
vasO'dilators,  it  comes  into  the  domain  of  the  cerebro- 
spinal nerves.     The  amount  of  blood    in   an   organ 
largely  depends  on  the  power  of  the  lieart,  the  ac- 
celerator nerves  of  which  are  sympathetic. 

It  has  been  seen  that  the  vasomotors  play  an 
important,  but  by  no  means  the  only,  part  in  regu- 
lating the  secretion  of  sweat.  Still  tlie  evaporation 
of  sweat  from  the  skm,  and  the  radiation  from  the 
skin,  will  be  the  greater  the  more  blood  is  brought 
to  the  skin,  and  thus  the  cooHng  of  tlie  blood  is 
increased.  Inversely,  constrietinn  of  the  cutaneous 
vessels  checks  cooling  of  the  mass  of  blood.  The 
calibre  of  the  puhnonary  vessels  may  determine  the 
amount  of  oxygen  al}sorbed.  Pulmonary  evapora- 
tion is  greater,  the  more  frequent  the  respiration. 
The  greater  the  pnlmonary  exhalation,  the  greater 
the  loss  of  heat,  and  ince  lUfrsd.  Eapid  respiration 
wnll  induce  rapid  action  of  the  heart,  and  therefore 
loss  of  heat  by  the  skin. 

The  maintenance  of  equal  heat  in  the  body  under 
variations  of  chmate  and  temperature  is  brought 
about  Ijy  the  vasomotors,  that  are  excited  to  con- 
strictiiiij  of  vessels  by  the  reflex  action  of  cold  (and 
so  central  heat  is  kept  up),  or  are  paretic,  and  so 
allow  dilatation  of  vessels  (and  thus  evaporation 
takes  place).  Not  only  so,  but  the  physiological 
work  of    the    heart    is    modified,   and    respiration 
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orgamc  combustion,  the  work  of  nutrition,  are  all 
TTiore  active  in  a  cold  medium,  and  less  so  in  a  hot 
one. 

The  influence,  then,  of  the  sympatlietic  on  animal 
heat  is  exercised  (1)  by  the  vasomotors  of  the  whole 
body,  regulating  the  amount  of  blood  for  combustion 
ill  the  tissues;  (2)  by  the  vasomotors  of  the  skin 
partially  regulating  transpiration  from  the  skin ;  (3) 
l)y  wliat  vasomotor  fibres  there  may  be  in  the  vagi 
(if  any)  tlui^  may  regulate  in  any  so  feeble  a  way  the 
transpiration  from  the  lungs  ;  (4)  by  the  accelerator 
nerves  of  the  heart,  ruling,  not  only  in  part  tlie 
amuuiit  of  blood  in  the  tissues,  but  especially  regu- 
lating the  amount  passed  through  the  lungs,  and 
sOj  indirectly,  tlie  quajitity  of  oxygen  assimilated  by 
the  blood.  The  passage  of  the  blood  through  tlie 
vessels  themselves  must  produce  some  heat.  But  the 
mere  access  of  more  blood  to  a  part  will  cause  no 
more  increase  of  lieat  than  just  wliat  is  generated  by 
the  passage  of  bluod  through  the  vessels.  There 
must  be  action  for  tlie  creation  of  heat.  Bernard 
called  the  cerebro-spiual  nerves  the  calorific  nerves, 
because  they  increase  temperature  by  dilating  vessels 
and  so  bringing  more  blood,  and  by  augmenting 
chemical  activity.  The  first  act,  that  of  heat- 
creation,  is  the  consequence  of  tlie  chemical  pheno- 
mena of  nutrition.  The  distribution  of  the  heat 
created,  the  dimiuutioti  of  it  by  constriction  of 
vessels,  and  by  restraining  chemical  activity,  these  are 
the  functions  of  the  sympathetic. 

There   seems   to  be  a  moderating  centre  in  tlie 
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pons,  the  nerves  from  wliicli  iiiuy  be  injureJ  or  phyhi- 
paralysed,  and  thus,  as  has  been  well  said,  the  tissues  ^^r^ 
*  are  abandoned  to  ihe  voracity  of  combustion.'  This  ^^' 
is  shown  by  increase  of  temperature  on  section  of 
the  pons  or  of  the  medulla  oblongata;  but  this 
section  causes  dilatation  of  vessels  by  paralysis  of 
the  vascular  tone.  It  has  been  said,  too,  with  great 
probability  of  truth,  that  such  a  section  only  in- 
creases temperature  if  convulsions  are  excited, 
Vulpian  says  that  a  galvanisation  of  nerves  does  not 
increase  the  heat  of  a  muscle  to  wdiich  it  is  dis- 
tributed, except  by  contracting  it,  and  so  getting 
more  chemical  action  out  of  it.  Curare  stops  the 
heat-production.  The  chorda  tympahi  only  causes 
heat  by  increasing  the  chemical  production  of  more 
saliva.  Vulpian  thinks  the  symi)athetic  affects  tem- 
perature simply  by  bringing  more  blood  to  a  part,  or 
by  crowding  it  in  the  interior  by  contraction  of 
peripheral  vessels,  or  by  dilatation  of  peripheral 
vessels,  by  which  radiation  of  heat  and  evaporation 
of  sweat  can  be  caused.  The  vasomotors,  therefore, 
are  a  thermic  regulator.  Poineare  suggests  an  in- 
teresting theory,  that  in  certain  cases  the  nervous 
system  restores  to  the  economy  some  heat  proceeding 
froju  anterior  combustioti,  that  it  detains  in  a  latent 
state.  As  the  muscles  consume  heat  in  mechan- 
ical work^  so  the  nervous  system  transforms  heat 
into  its  own  work.  This  amount  of  heat  may  not 
be  shown  by  the  thermometer  ;  but  from  various 
causes  this  transformed  heat  may  take  on  its  primary 
fonm 
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There  are  three  categories  as  to  the  mechanism 
of  fever. 

L  There  is  no  excess  of  the  production  of  heat  in 
fever,  and  the  elevation  of  temperature  consists  in 
a  work  of  distribution  under  the  influence  of  the 
nervous  system, 

2.  Fever  is  connected  exclusively  with  an  ex* 
ixggeration  of  the  chemical  phenomena  of  nutrition, 
and  is  independent  of  the  nervous  system, 

3.  There  is  coineideutly  exaggeration  of  organic 
changes,  and  the  indispensable  intervention  of  tlie 
nervous  system. 

In  the  first  category  Marey  believes  the  vasomotor 
system  to  l)e  mainly  involved,  and  that  combustion 
is  not  materially  altered,  tliough  tliere  is  some  in- 
crease in  heat-production.  In  rigor  there  is  spasm 
of  the  vessels  of  tlie  peripherJ^  The  blood  is  thrown 
internally,  and^  all  cooling  conditions  being  thus  re- 
moved, heat  accumulates.  In  the  second  stage  there 
is  dilatation  of  the  vessels  of  the  periphery,  but  the 
patient  is  in  bed  and  surrounded  by  hot  things,  so 
the  heat  is  not  lost,  and  even  accnimnlates.  He 
admits,  however,  that  wlien  exhalation  of  carbonic 
ucid  is  increased,  there  must  be  a  certain  increase  uf 
combustion. 

Traube  thinks  that  there  is  no  increase  of  caloric 
produced,  but  hiss  is  diminislied.  The  vascular 
spasm  suffices  for  him,  and  he  t)elieves  that  in  the 
second  stage  of  fever  the  blood  only  uses  up  at  the 
]>eriphery  the  accumulated  heat.  His  theory  does 
not  account  for  the  hut  stage  of  ague,  for  hyper- 
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pyrexia,  for  the  heat  of  acute  rheumatism  with 
intense  perspiration,  or  the  pyrexia  of  phthisis  coin- 
cident with  perspiration  and  diarrhoea.  The  increase 
of  heat,  too,  that  is  due  to  the  loss  of  evaporation 
has  been  eah:ulated  to  be  far  less  tlian  febrile  heat, 

Huetcr  asserts  that  in  fever  micrococci  agglomerate 
with  the  white  blood  corpuscles,  and  obstruct  many 
cutaneous  and  pulmonary  capillaries,  and  that  so 
less  blood  is  submitted  to  cooling  from  the  skin  and 
lungs  ;  thence  accumulation  of  heat.  He  agrees  also 
in  the  importance  of  the  initial  vascular  spasm,  and 
does  not  quite  deny  the  increase  of  combustion. 

Most  of  the  authors  under  the  second  category 
hold  that  the  production  of  beat  is  increased-^  that 
this  increase  is  general,  that  the  heat  thrown  into 
the  blood  from  the  exaggerated  combustion  of  an 
inflamed  part  does  not  explain  the  general  increase^ 
as  the  part  intlamed  is  often  not  so  hot  as  other 
parts.  Senator  thinks  the  elevation  of  temperature 
is  quite  independent  of  vasomotor  modifications,  and 
that  innervation  niily  plays  an  accessory  part,  such 

diminishing  the  loss  of  heat  by  contraction  of  the 
Vessels  of  the  skin.  He  sslw  in  rabbits,  ^vhen  the 
temperature  w^as  equally  exaggerated  after  purulent 
injection,  the  vessels  sometimes  dilated,  sometimes 
contracted,  sometimes  normal.  (Tlie  diminution  of 
carbonic  acid  may  be  apparent  in  each  breath,  but, 
as  breathing  is  hurried,  the  whole  amouut  of  car- 
bonic  acid  exhaled  may  not  be  diminished).  Senator 
believes  that  the  exaggerated  combustion  is  at  the 
expense  of  the  albuminoids,  and  tliat  the  cessation  of 
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tlie  combustion  of  the  liydpicarbons  explains  tlie 
tendency  to  fatty  degeneratiou  of  the  tissues  in 
fever. 

Hirtz  gives  the  vasomotors  the  power  of  di- 
niinisliing  the  loss  of  heat.  He  finds  the  weight  of 
the  body  lessened  and  all  the  organic  combustions 
increased.  In  seeking  for  the  primary  cause  of  the 
activity  of  organic  combustion,  he  finds  it  in  infec- 
tious fevers  in  the  miasm  absorbed  by  the  blood  ;  in 
zymotic  fevers,  in  the  septic  poison  ;  in  fever  con- 
nected with  local  infiftmmations,  in  the  alteration 
the  blood  experiences  in  passing  through  the  in- 
flamed organ.  At  tlie  present  day  the  primary  cause 
will  l>e  considered  in  a  large  number  of  diseases 
attended  with  py'rexia  to  be  the  bacilli  or  microbes 
peculiar  to  each  disease.  The  hiitial  rigor,  according 
to  Hirtz,  is  provoked  by  the  sensory  nerves  of  the 
skill  transmitting  to  the  cerebi-o-spinal  axis  the  sensa- 
tion of  relative  cold  compared  with  the  heat  of  the 
nervous  centres.  The  eflect  of  the  spasm  renders  the 
difference  of  temperature  greater,  and  so  reflex  spasm 
is  augmented.  The  heart  and  large  vessels,  irritated 
by  the  reflux  of  blood,  tuniultuously  throws  the 
blood  where  there  is  least  obstruction,  notably  into 
the  cord,  causing  stiOhess  of  joints,  chattering  of 
teeth,  even  convulsions.  In  the  second  stage  the 
blood  flows  to  the  surface,  and,  notwithstanding 
cooling,  continues  to  be  hotter  than  usual,  because 
excess  of  combustion  goes  on.  The  vascular  dila- 
tation slows  the  circulation  ;  whence  suppression 
of   sweat,   congestion,   gangrene,   darkness   of    lips, 
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petecliin?,   and    even  hasmorrliages.     The  heat  itself     Pmsi- 
injures  the  nervous  ceutres  i  whence  headache,  in- 
somnia, dreams,  subsuUus  of  tendons,  adjBamia,  and 
ataxy. 

Jaccoud  says  the  elevation  of  temperature  pre- 
cedes the  rigors  by  two  or  three  hours,  and  in  some 
cases  rigor  does  not  occur.  If  in  the  second  stage 
there  was  paralysis  of  the  sympathetic,  the  heai^t 
ought  to  slow  instead  of  the  opposite. 

Under  the  third  category,  Liebemeister  admits 
exaggeration  of  combustion,  but  attributes  it  to  the 
influence  of  the  nervous  system.  He  says  there 
exists  in  the  brain  a  special  inhibitory  centre  for 
chemical  combustion,  the  paralysis  of  which  shows 
itself  in  fever.  Pyrogenic,  miasmatic,  or  septic 
substances  may  paralyse  this  centre.  He  thinks  the 
increase  of  blood-heat  by  the  reflux  of  blood  to  the 
internal  organs  is  a  mistake,  as  fever  patients  yield 
from  one  and  a  lialf  to  two  and  a  half  times  more 
heat  to  a  cold  bath  than  healthy  people.  A  mixed 
formula  obtains  with  many,  viz.,  that  pyrogenic 
substances  exercise  at  first  an  irritating  action  on 
the  vasomotor  centres,  sliown  by  spasm  of  the  peri- 
pheral vessels ;  wlience  rigors  and  diminished  loss 
of  heat.  Tlius  under  the  influence  of  tlie  weakening 
of  those  centres,  or  by  continuation  of  a  toxic  action, 
an  inverse  eflect  is  produced,  viz.,  vasomotor  para- 
lysb,  whence  a  greater  irj-igation  of  tissues,  inducing 
greater  activity  of  organic  combinations,  and  so  greater 
production  of  heat. 

Claude  Bernard  would  not  hold  to  paralysis  of 
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p*T^-     the   va50-HX»n;5Criotor^   but    rather   to   excitation   of 
—       vaso-dilators^  orurinatini:  from  the  coni. 

Poinoare  thmfcs  that  tever  consists  in  a  morbid 
state  of  the  whole  nervous  system.  The  sensory  nerves 
take  a  pn^miueat  part,  as  in  Bemanis  experiment  of 
running  a  nail  into  a  horseV  foot.  wi:h  the  result  of 
general  indamniation  if  the  nerves  of  the  part  are 
unaflected,  but  with  no  result  if  the  nerves  are  cut, 
and  all  oommunioation  with  the  cerebro-spinal  axis 
deslroyevi.  Poinoare  has  seen  many  local  intiaiuma- 
tions  in  paralysed  limbs?  without  any  general  effect. 

Hirtz  remarks  that  all  februe  substances  are 
poisons  to  the  nervous  system. 

Many  questions  suggest  themselves  in  the  con- 
sideration of  fever.  Does  the  temperature  depend 
directly  on  increased  chemical  action:  or  does  the 
morbific  cause  affect  the  nervous  v^^^ntres  first,  being 
directly  or  reflexly  transmit tevl  to  the  tissues?  The 
first  method  doubtless  ovvurs.  Tlie  second  is  pn.»ven 
bv  the  equilibrium  of  temjvrarure  under  various 
tx^uditions  of  climate,  vN:c.  Is  this  by  means  of  vasv- 
m*>tors?  Does  the  nervous  >ys:ouk  as,  tor  instance, 
the  isthmus,  as  Tschen^'hin  tl:::iks,  n^xioratc  :':e 
pn:«duction  of  heat:  Certainly  :.y:ervvrvx:a  ^.vcurs 
after  certain  injuries  ro  the  ccrvioal  cor\I.  Tiic 
nervous  system  acts  on  heat  ror:ua::v^:u  1  Vy  t::e 
influence  of  vas^uuotors  on  v<:>stl:  «  by  various 
other  sorts  of  fibres  acting  ov.  cx:ra>va>cn*.:ir  ana- 
-  t'-'Uiical  elements.  A  very  hiiili  :cn:ycr:v:nrc  :n 
•>-rebraI  le>i«;n  may  almost  lead  :o  a  c.uiirnvs:^  of 
P'>n5  injury.     The  writer  lias  more  ::nir.   vn.vC   :ue: 
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with  a  temj>erature  of  llO*"  Falir,  in  hajinorrhage  ul" 
the  pons.  In  another  case  of  extensive  fracture  of 
the  skull,  and  in  wliich  the  temperature  rose  to  112^ 
Fahr.  on  the  day  of  deaths  there  was  much  clotted 
blood  outside  the  dura  mater,  especially  over  tlie  right 
parietal  region,  A  clot  had  broken  up  the  cerebral 
tissue  within  the  left  sphenoidal  lobe,  involving  the 
left  optic  thalamus,  the  lower  end  of  the  left  internal 
capsule,  and  almost  all  the  left  cms  cerebri,  pressing 
on  the  pons ;  but  the  pons  and  meduUa  oblonga 
seemed  health). 

Traumatic  fever  does  not  originate  from  a  nf?rvou?i 
influence,  starting  from  the  lesion  and  carried  to  the 
nervous  centres,  but  from  morbid  liquid,  or  lifpiid 
containmg  bacilli,  &c.,  absorbed  into  the  circulation 
and  so  acting  upon  the  nervous  centres.  ^^Kiiri  [»lay« 
no  part  in  the  alteration  of  teni|)eraturc  in  trainriatic 
fever.  The  nervous  system  acts  (1)  by  vaifomotorn, 
influencing  the  calibre  of  vessels ;  (2)  more  direi*tly 
by  the  fibres  of  nerves  of  animal  and  of  organic  life 
on  the  anatomical  elements,  or  more  generally  on  the 
organised  substance  of  the  diflerent  tissues.  And  the 
morbid  causes  may  act  directly  on  tliis  organined 
substance  without  implication  of  the  nervous  system. 

The  whole  subject  has  l>een  submitted  to  careful 
exi>eriment  by  Dr.  Wood  of  Philadelpliia.  Like  all 
other  phenomena  in  the  body,  various  systems  take 
part  in  the  production  of  fever.  It  is  against  all 
analogy,  as  it  is  contrary  to  direct  experiment,  to 
take  any  but  the  broadest  views  of  the  causation  of 
fever,  including  exciting  cause,  cercbro-spinal  centres. 
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cerebro-spinal  nerve,  sympathetic  nerve,  vessels,  and 
tissues  generally.  All  these  are  more  or  less  con- 
cerned in  heat  production  and  in  heat  dissipation. 

It  will  be  convenient  to  formulate  some  of  J)i\ 
Woods  observations  and  experiments  in  numbered 
propositions,  under  the  behef  that  this  controversial 
question  of  fever  will  be  adequately  explained  by 
these  means* 

1.  External  heat,  applied  to  the  body  of  the 
normal  animal,  so  as  to  elevate  the  temperature,  pro- 
duces derangement  of  the  functions  of  inner v-ation, 
circulation,  nutrition,  and  secretion,  similar  to  those 
seen  in  natural  fever,  the  intensity  of  the  disturbances 
being  directly  proportionate  to  the  rise  in  tempera- 
ture, 

2.  Excess  in  temperature  is  the  essential  symptom 
of  fever. 

3.  There  is  a  decided  increase  in  the  dissipation  of 
heat  by  the  animal  after  division  of  the  cord, 

4*  Section  of  the  spinal  cord  above  the  origin  of 
tlie  splanchnic  nerves  is  usually  follow^ed  by  an 
immediate  very  decided  increase  in  the  amount  of 
Jieat  dissipated  from  the  body,  and  also  by  a  decided 
lessening  of  the  amount  of  heat  produced. 

5.  Tlic  know^n  influences,  which  follow  the  section 
of  the  spinal  cord,  capable  of  aflecting  the  production 
of  heat,  are  vasomotf)r  paralysis,  lessening  of  the 
cardiac  force,  muscular  quiet,  diminished  respiration, 
lowering  of  temperature, 

6.  The  primary  cause  of  the  lessened  heat  pro- 
duction  is  vasomotor  jjaralysis,  wliich  probably  acts 
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directly  and  also  indirectly  by  causing  an  excess  in 
loss  of  heat,  and  such  a  lowering  of  internal  tempera- 
ture as  to  check  chemical  reactions  in  the  body*  A 
general  dilatation  of  all  the  vessels  produces  a  slug- 
gishness in  the  movement  of  the  blood  in  all  parts  of 
the  body. 

7.  The  fall  of  temperature  of  the  body,  usually 
following  spinal  section,  has  a  very  important  effect 
in  lessening  the  amount  of  heat  produced,  i,e,,  the 
chemical  movements  of  the  body. 

8.  Wlien  the  effect  of  the  coohng  of  the  body  is 
done  away  with,  section  of  the  cord  is  sometimes 
followed  by  a  decreased,  sometimes  by  an  incTcased, 
heat  production ;  and  the  latter  occurs  especially  in 
robust  animals. 

9.  The  dominant  vasomotor  centre  is  in  a  region, 
ording  to  Owsjansikow,  the  upper  boundary  of 

which  is  one  or  two  millimetres  below  the  coqiora 
quadrigemina,  whilst  the  lower  boundary  is  four  to 
five  millimetres  above  the  point  of  the  calamus 
scriptorius.  Dr.  Wood  found  himself  by  experiment 
that  tlie  chief  governing  vasomotor  centre  is  placed 
in  the  lower  portion  of  the  floor  of  the  fourth  ven- 
tricle, near  the  point  of  the  calamus. 

10.  Some  hijuries  of  the  medulla  below  the 
calamus  produce  results  similar  to,  but  greater  than, 
those  cause<]  by  section  of  the  cord,  viz.,  fall  of  the 
animal  temperature,  and  of  the  arterial  pressure ; 
and  confirm  the  beUef  that  the  fall  of  temperature  is 
due  to  vasomotor  paralysis, 

11.  Section  of  the  medulla  oblongata,  at  the  line 
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of  liH  jiiur.titJii  witli  tlie  [>ons,  in  the  dog,  usually 
leadft  ti»  an  t^levation  of  animal  temperature,  if  the 
nuHlnllary  vasomotor  centres  are  not  in  any  way 
compromised. 

12.  Woun(1^5  of  the  nieiluUa  oblongata  so  situated 
an  to  paralyse  the  vasomotor  centres  cause  decreased 
heat  |)roducrion,  with  (certainly  sometimes  and  pro- 
Ijuhly  always)  primarily  increased  heat  dissipation. 

13.  Section  of  the  medulla  oblongata  at  its  junc- 
tion with  the  pona  is  followed  by  increased  heat 
di-^sipation  and  increased  heat  jiroduction  ;  the  in- 
creased dissipation  usually  not  keeping  pace  with  the 
increased  production,  so  tliat  the  bodily  temperature 
rises. 

14.  The  nse  of  bodily  temperature  and  of  heat 
production,  following  sejiaration  of  the  pons  from 
the  medulla,  is  paralyticj  and  due  to  the  removal  of 
some  active  force. 

15.  Tseherchin  considered  that  there  is  in  the 
brain,  somewhere  above  the  pons,  a  nerve  centre, 
w^iose  function  it  is  directly  to  inhibit  or  repress  the 
chemical  movements  of  the  body— i.e.,  the  production 
of  animal  heat.  This  has  been  called  the  inhibitory 
heat  centre. 

16.  At  present  we  can  only  conclude  that  the  rise 
of  l>odily  temperaturcj  following  separation  of  the 
pons  from  tlie  cord,  is  due  either  to  paralysis  of  the 
inhibitory  heat  centre,  or  of  a  muscular  vasomotor 
centre. 

17.  Galvanisation  of  a  sensitive  nerve  produces  a 
fall  of  the  arterial  pressure   by  acting    upon   some 
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nervous    centre    situated    either    in   or    above  the 
pons.  „  — 

^  Fever 

18,  Eulenberg  and  Landois,  after  destroying  in 
dogs  a  region  of  tlic  cortex  cerebri  near  the  sulcus 
cruciatus,  found  that  tlie  temperature  of  the  oppo- 
site extremities  rose.  This  region  enibracea  a  gyrus 
corresponding  to  the  gyrus  postfrontaUs. 

19*  Destruction  of  the  first  cerebral  convolution 
in  the  dog  is  followed  at  once  by  a  very  decided 
increase  of  heat  production,  whilst  after  irritation  of 
the  same  nervous  tract  there  is  a  decided  decrease  of 
heat  production. 

20.  The  probabilities  are  that  the  calorific 
centres  are  situated  in  the  pons,  and  that  the  power 
of  the  first  coiivolutinn  depends  upon  liabitual  co- 
actiun. 

2L  After  section  of  the  vagi,  in  the  curarised 
animal,  mild  irritation  of  the  Hitzig  region  in  liotli 
sides  of  the  bnun  does  not  abate  the  blood  pres- 
sure. 

22.  Probably  the  centre  which  directly  cuntrols 
the  production  of  animal  heat  is  not  situated  in  the 
cortex.     Its   existence   and   position    are   unknown, 

but  it  is  probably  situated  in  the  i)ons  or  higher  op.      .,^,.,^^^^ 

23.  In  the  animal  economy  there  are  two  distinct 
general  sources  of  heat — 1,  the  destruction,  whicli 
probal>ly  occurs  in  the  blood,  of  the  excess  of  crude 
food  material ;  2,  nutritive  changes  in  tissue,  includ- 
ing all  changes  in  the  blood  itself  at  the  expense  of 

its  permanent  constituents.  "^"""^^-^ 

24.  It  has  nut  been  proved,  but  it  is  most  probable, 

I 
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0»M  tim  be«l  centra  alfer^  ^cMr  xht 
mmnMl  hesiU 

a.  In  tti€  pftamc  feirer  of  dogs^  tlMe^  best  pn>- 
4iit#!tirj(ii  if  mortlj  id  esooi  of  the  heKt  pndoctioii  of 
iMiii^  do}£9^  bfil  loi  iksD  ikal  whidi  csi  be  prodaced 
tijr  k%h  feeding.  Usiialfy  the  pradnctioa  of  animal 
h^mi  rini^  in  ibe  liebrfle  state  wiib  the  temperature 
Mil  iritb  the  vtage  of  the  ferer ;  bfit  sofnetimes  the 
bestl  prod urrt ion  becomes  very^cceasiTe,  although  the  fl 
temperatitre  of  the  body  remains  near  the  normal 
limit  m 

2fi.  Fever  mi  a  complex  nutritive  disturbance  in 
which  there  is  an  excessive  production  of  such  por- 
tion of  the  boiliJy  heat  as  is  derived  from  chemical 
movement  in  the  accumulated  material  of  the  organ- 
ism, the  surplus  being  sometimes  less,  sometimes  more 
than  the  loss  of  heat  production  resulting  from  abstin- 
ence from  food.  The  degree  of  bodily  temperature 
in  fever  depends  in  greater  or  less  measure  upon  a 
disturbance  in  the  natural  play  between  the  functions 
of  heat  production  and  heat  dissipation,  and  is  not  an 
accurate  measure  of  the  intensity  of  tlie  increased 
chemical  movements  of  the  tissues. 

27,  Fever  due  to  the  introduction  of  a  poi.Hon  into 
llm  h)of»<l  a[)poars  at  first  sight  to  be  probably  pro- 
dii/'i'd  by  an  at^tion  of  the  poison  upon  tlie  geneml 
\ftt44 f\9\mm  Hut  in  malarial  fever,  the  chill*  the 
tt^^^f  Uml  Urn  wwenting  nun  a  neurotic  origin. 

SM>/  ItrUtith*^  flavor  I  if  it  exists,  is  produced  by  an 
^^i^Vift  H\ttffi  ih^  niTV'MH  system.  Fever  occurrir^i 
in  ^*•iM  /rf   M/w^l  poiwoning   is  often,  and  probably 


I 
I 


I 
I 


THE   PHYSIOLOGY    OF   THE   SYMPATHETIC 


115 


always,  the  result  of  a  direct  or  indirect  action  of  the     ^^JT 
poison  upon  the  central  nervous  system,  and  hence  pev^ 
is  a  neurosis.  ^"^^---^^ 

29,  In  licaltii  there  is  in  inau  a  fixed  meun  and  a 
normal  variation  of  temperature  having  a  regular 
rhythm :  this  variation  is  beyond  the  control  of  all 
disturbing  causes,  which  do  nut  force  tlie  organism 
beyond  the  condition  of  heahh. 

The  maintenance  of  the  normal  temperature  and 
its  rhythm  is  dependent  upon  the  nervous  system, 
wliich  within  certain  limits  controls  both  the  pro- 
duction and  the  dissipation  of  animal  heat.  So  far 
as  our  jjresent  knowledge  goes,  the  chief  factors 
in  controlling  heat  dissipation  are  the  vasomotor 
nerves,  including  in  man  such  nerves  as  control  sweat 
secretion  ;  these  nerves  being  able,  by  contracting  the 
capillaries  of  the  surface  of  the  body,  and  by  drying 
the  secretions  of  the  skin,  to  reduce  the  loss  of  heat 
to  a  minimum,  and  by  a  reverse  action  to  increase  it 
to  a  maximum. 

The  only  nerve-centre  proved  to  exist,  capable  of 
influencing  the  heat  production  without  aiTecting  the 
general  circulation,  is  situated  in  tlie  pons  or  above 
it ;  and  wliilst  it  may  be  a  muscular  vasomotor  cen- 
tre,  it  is  more  probably  an  iuliibitory  heat  centre. 
Of  whichever  nature  it  may  be,  it  must  act  through 
subordinate  centres  situated  in  the  spinal  cord.  '^ 

30.  The  causation  of  fever.  P'ever  is  a  state  in  which 
a  depressing  poison  or  a  depressing  peripheral  irrita- 
tion acts  upon  the  nervous  system,  which  regulates  tlie 
production  and  dissipation  of  animal  heat.     Owing  to 

I  2 


Fever 
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Pmysi-  its  depressed  benumbed  state,  the  inhibitory  centre 
does  not  exert  its  normal  influence  upon  the  system, 
and  consequently  tissue  change  goes  on  at  a  rate 
whitrh  results  in  the  production  of  more  heat  than 
normah  and  an  abnormal  destruction  and  elimination 
uf  the  materiiils  of  the  tissue.  At  the  same  time  the 
vasomotors  and  otlier  !ieat-dissipation  centres  are  so 
benumbed  that  they  are  not  called  into  action  by 
tlieir  normal  stimulus  (so  elevation  of  the  general 
body  temperature),  and  do  not  provide  for  the 
throwing  eifT  tlie  animal  heat  until  it  becomes  so 
excessive  as  to  call  into  action,  by  its  excessive 
stimulation,  even  their  depressed  forces.  In  some 
cases  there  is  added  a  complete  paralysis  nf  tlie 
vasomotor  centres  presiding  over  heat  production 
and  dis.sipation. 

Vasomotor  congestion  is  the  result  of  direct  or 
reflex  viisomotor  paralysis,  except  in  those  cases  in 
whicli  the  presence  and  excitation  of  vaso-dilators 
can  be  jjroved.  Vasomotor  congestion  is  direct  in 
section  uf  the  cervical  sympatlietic  (blushing  being 
the  ellcct  of  sucli  section,  or  of  emotions  imitating 
such  a  paralytic  action,  or  of  transitory  paralysis 
caused  by  such  substances  as  nitrite  of  amyl) ;  in 
c'enain  lesions  also  of  cord  where  the  circulation  of 
the  heart  is  interfered  with  ;  in  certain  central  lesions 
(buimorrhage,  softening,  i&c),  with  increase  of 
teni|)erature  in  tlae  paralysed  limbs.  Gnbler  thinks 
that  the  '  tuche  meningitique '  of  a  paralysed  lind3  is 
due  to  rcllex  excitation  of  vaso-dilator  fibres  ;  but 
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there  can  be  little  doubt  that  it  is  really  due  to 
suspension  of  tonic  activity  of  a  vasomotor  centre, 
and  so  to  panilysis  of  vaso-constrietors. 

Vasomotor  congestion  is  reHex  when  it  is  set  up 
by  a  sensory  irritation,  as  when  the  vaso-dilator  fibres 
of  the  chorda  tyrapani  are  set  in  action  bv  irritation 
of  the  Hngual  branch  of  the  fifth  nt'rve^^  So  also  in 
faradising  the  peripheral  end  of  the  glosstjpharyngeal 
nerve,  after  section.  The  vaso-dilator  fibres  in  tliis 
arc  do  not  belong  to  the  facial  nerve,  but  probably 
to  cells  in  the  course  of  the  glossopharyngeal  itself. 
But  vaso-dilator  fibres  are  not  indispensable  to  the 
production  of  vaso-dilator  action  from  peripheral 
excitation.  Keflex  congestion  is  generally  due  to 
suspension  of  tonic  activity  of  the  vaw«?omotor  centres, 
medullary  or  ganglionic,  tinder  the  influence  of 
irritation  at  the  periphery  of  the  centripetal  nerves, 
transmitted  to  these  centres  by  certain  fibres  of  these 
nerves.  "Sli.  Notta  observed  conjunctival  retlness  in 
34  out  of  61  cases  of  neuralgia  of  the  fifth  nerve. 
This  congestion  may  extend  over  half  the  iaee,  and 
even  inside  the  moutli.  It  may  be  explained  by  the 
hypothesis  of  vaso-dilators,  but,  as  this  cannot  be 
universally  proved,  it  is  enough  to  say  that  the 
transmission  of  tlie  excitation  along  the  sensory 
centripetal  nerves  to  the  vasomotor  centres  of  the 
region  to  which  the  nerves  are  distributed  may 
suspend  the  ttmic  activity  of  these  centres,  so  as  to 
cause  a  paralysis  of  the  vessels  of  the  corresponding 
regions.  A  similar  refiex  congestion  may  occa- 
eionally  be  seen  in  connection  with  neuralgia  of  other 
nerves. 
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The  congestion  of  the  seoond  stage  of  ague  owns 
a  somewhat  ditferent  causation.  It  is  due  to  a 
dilatation  of  the  vessels  of  the  integument  that 
depends  on  a  certain  degree  of  vasoiiiotor  paralysis, 
succeeding  the  stage  of  excitation  of  the  cutaneous 
nerves  in  the  first  stage.  /This  is  not  owing  merely 
to  fatigue  of  the  nerves,  as  the  ddatation  is  in  no 
proportion  to  the  duration  or  intensity  of  the  cold 
stage,  but  to  a  special  modification  of  the  vasomotor 
apparatus,  produced  directly  or  indirectly  by  the 
morl>ific  agc^nt.  Fatigue  of  nerves  may  in  many  cases 
add  to  this.  I  Vulpian  attempts  to  explain  the  specific 
congestion  of  the  exanthemata  in  a  similar  way, 
as  a  dilatation  of  the  subepidermic  vessels ;  and  he 
says  that  in  measles  the  eruption  seems  to  show  that 
the  dilating  cause  acts  on  sets  of  neuro-vascular 
territories,  distinct  one  from  another ;  and  that 
congestion  of  the  internal  viscera,  the  lungs  for 
instance,  in  typhoid  fever,  is  due  to  a  functional 
modification  of  the  vasomotors  of  the  lungs,  similar 
to  that  of  the  vasomotors  of  the  skin ;  whilst,  although 
the  fulness  of  the  spleen  seems  to  depend  on  a 
pro! iteration  of  the  cellular  elements  in  that  organ,  yet 
its  rapid  variation  in  size  in  ague  and  in  typhoid  fever 
must  be  induced  by  successive  weakness  andjictivity 
of  the  vasomotor  apparatus  of  this  organ. y /There  is 
a  diflReully  in  accepting  Vulpians  theory  as  to 
pulmonary  congestion  in  typhoid,  from  the  fact  that 
vj^omotors  of  the  pulmonary  vessels  are  either 
absent,  or  so  sparsely  distributed  (and  that  only  in 
comiection  with  the  vagus)  that  such   an  influence 
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couW  scarcely  be  attributed  to  them.  Besides,  tliese 
pulmonary  congestions  are  passive,  and  are  usually 
the  result  of  gravitation  of  blood  from  position,  of 
the  condition  of  the  blood  itself,  and  of  deficient 
cardiac  powei\_7 

The  opposite  relation  between  the  lungs  and  the 
skin  is,  however,  sometimes  seen.  The  congestion  of 
the  cheeks  in  pneumonia,  from  reflex  dilatation  of 
the  vessels  of  the  cheek,  is  not  uncommon,  unilateral 
pneumonia  being  often  associated  with  unilateral 
congestion  of  tlie  cheek ;  and  the  occasional  i>lie' 
nomenon  may  be  seen,  in  inflammatory  disease  of  the 
lungs,  of  the  arm  of  the  affected  side  being  hotter 
than  the  other,  probably  from  reflex  irritation 
carried  to  the  bulbo-spinal  axis  and  reflected  along 
the  lirachial  plexus  and  tlie  vasomotors  included  i^ 
it.  Of  the  same  order  is  the  congestion  of  internal 
organs,  notably  of  the  intestinal  mucous  membrane^ 
ffollowing  burns  on  the  surface  of  the  body.  Ulcera- 
tion of  the  duodenum  is  not  unfrequently  met  with 
as  a  sequence  of  such  burns ;  and  the  mechanism  is 
centripetal  irritation  from  the  skin  to  the  spinal  cord, 
redected  down  to  the  semilunar  ganglia  and  the 
subordinate  vasomotor  nerves  to  the  intestine. 

An  interesting  form  of  congestion  is  seen  from 
the  effects  of  hghtning  on  the  human  body.  The 
markings,  so  like  fern-fronds  or  branches  of  trees,  are 
caused  by  the  direct  action  of  the  electric  fluid  in 
paralysing  the  nervous  system,  by  causing  congestion 
pfiud  redness  in  the  capillary  vessels. 

The   influence   of  emotion   on    the    sympathetic 
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phys!-     system  will  be  referred  to  liereafter  at  greater  length . 


Lj(>ii^«al 


—  /it  suffices  to  say  here  that  some  physiologists  place 
X      th 


the  centre  of  emotion  in  the  annular  protuberance. 
It  is  at  least  more  probable  that  emotive  centres  may 
be  found  in  all  parts  of  tlie  cortex,  forming  one  of 
the  layers  of  cells  seen  on  horizontal  section  of  the 
cortex.  vWlierever  placed,  the  emotive  centre,  when 
excited,  reacts  in  disturbance  of  ihe  medulla  oblon- 
gata and  cord,  and  tliis  induces  contraction  of  certain 
muscles  of  animal  life,  or  a  sudden  condition  of 
luuscular  feebleness,  or  disturbani-e  in  the  cardiac 
movements,  or  alteration  of  intestinal  secretion,  or 
modification  of  vascular  tone  in  various  ]^rts  of 
tlie  body,  particularly  of  the  face  and  head,  j  These 
modifications  of  vascular  tone  consist  sometimes  in 
exoggerations,  sometimes  in  a  cessation  more  or  less 
complete  of  the  tone  of  the  vessels,  and  consequently 
an  aniemia  (pallor)  is  produced,  or  a  congestion 
(redness)  of  the  tissues,  in  whicli  these  modifications 
are  manifested.  The  congestion  is  due  to  a  transitory, 
but  more  or  less  complete^  relaxation  of  the  vaso- 
motor centres,  the  permanent  activity  of  which 
maintains  the  tone  of  the  vessels  of  the  face.  Tliese 
centres  are  the  cervical  and  upj)er  thoracic  ganglia  of 
the  great  sympathetic,  and  the  intra-medullary  and 
intra-bulbar  centres  of  origin  of  the  vasomotors  of 
the  face. 

This  emotional  congestion  is  not  limited  to  the 
face  and  neck.  In  certain  cases  not  only  is  the  skin 
of  tlie  cliest,  down  to  the  level  t)f  the  mammae,  the 
seat  of  a  similar  congestion,  but  even  down  to  the 
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lowest  point  of  the  sternum.  The  writer  has  seen  in 
a  female  patient,  of  an  exceedingly  emotional  type, 
the  face,  the  neck,  the  arms,  the  back,  the  chest,  the 
upper  part  of  tlie  abdomen,  assume  a  deep  purplish- 
red  hue,  from  causes  so  s^hght,  that  it  seemed 
fUfficult  to  believe  any  strong  emotion  could  have 
been  excited  by  them  ;  and  the  patient  asserts  that 
the  same  extreme  congestion  alTects  everj^  part  of  the 
skin  of  the  trunk  and  legs.  Vulpian  mentions  the 
case  of  a  man  of  fifty,  nervous  and  subject  to 
neuralgia,  in  whom  this  emotional  congestion  occu- 
pied the  position  of  the  anterior  u])per  j)ortionsof  the 
thorax,  the  slioulders,  the  anterior  region  of  the 
abdomen,  and  the  upper  half  of  the  tliiglis.  In  the 
caae  of  tlie  lady  above  mentioned,  the  skin  of  the 
neck  and  trunk  was  not  suddenly  and  universally 
afTected.  The  deep  colour  appears  in  islets  liere  and 
there,  round  or  irregularly  oval.  These  islets  seem 
to  enlai'ge  their  borders,  and  eventually  become 
confluent.  A  similar  gradual  congestion  has  been 
noticed  by  otiier  observers.  Dr.  John  Ogle  sends  the 
writer  the  following  note  :  '  A  friend  of  mine  says 
that  m  Paris  he  luid  a  young  man  sitting  to  him  as  a 
model,  naked  or  nearly  so.  Suddenly  some  political 
news  of  great  importance  was  announced,  and  the 
man  became  quickly  excited  and  enraged,  and  my 
friend  noticed  not  only  that  he  became  extremely  re<l 
in  the  face  and  neck,  but  the  entire  surface  of  the 
body  became  bright  red  and  lobster-like/ 
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Determination  of  blood  is  a  frequent  precursor  of 
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Phvm-     inflammation,  but  it  is  not  part  of  it.     Reflex  con- 


,  InJSaiumA- 
on 


gestion  produced  by  stimulation  of  sensory  nerves  is 
not  the  same  as  inflammation. 

The  physiological  history  of  inflammation  is 
briefly  this  : 

1 .  Some  source  of  irritation — cold,  a  blow,  a  burn, 
a  septic  focus. 

2.  The  centripetal  nerves,  whether  sensory  or 
notj  which  are  within  reach  of  this  irritation,  are 
excited  more  or  less  violently. 

3.  These  nerves  transmit  to  the  vasomotor 
centres  of  the  region  the  excitation  which  they  have 
undergone. 

4.  The  tonic  activity  of  these  centres  is  disturbed, 
and  suspended,  more  or  less  completely. 

5.  Hence  follows  cessation  or  diminution  of  the 
tone  of  the  vessels  that  are  subordinate  to  these 
centres. 

6.  Consequently,  more  or  less  considerable 
dilatation  of  these  vessels  occur, 

7.  But  this  vasomotor  disturbance  can  only  be 
considered  as  favouring  tlie  development  of  inflam- 
mation. It  is  only  secondary  in  importance,  and 
does  not  suflSce  of  itself  to  make  up  tlie  phenomena 
that  are  called  ^inflammation/  It  places  the  vessels 
in  a  condition  for  easily  and  necessarily  receiving ' 
more  blood ;  it  offers  facilities  for  the  emigration  of 
leucocytes  ;  but  the  initial  phenomena  of  inflammation 
consist  in  the  disturbance  of  the  intimate  nutrition 
produced  in  the  organised  living  tissue.  The  vital 
condition  of  the  tissues  having  been  gradually  altered 
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by  the  previous  state  of  its  nutrition,  and  the  peri- 
pheral resistance  in  tlie  capillaries  having  been 
induced,  the  part  is  placed  in  a  condition  of  vulner- 
ability, and  is  ready  at  any  moment  to  respond  to 
morbid  impressions.  They  may  be  reflex,  as  the 
impress  of  cold,  or  direct,  as  from  the  presence  of 
morbid  germs  in  ttie  blood;  and  the  vasomotor  action 
on  the  vessels,  which  without  the  preWous  alteration 
of  the  cell-nutrition  would  stop  short  at  non-inflam- 
matory congestion,  is  of  enormous  importance  in 
determining  the  various  stages  and  symptoms  of  the 
progress  of  inflammation,  although  independent,  and 
unconnected  directly  with  the  initial  phenomenon. 

Some  of  the  capillaries  are  blocked  early  by 
thrombi ;  others,  that  are  permeable,  are  dilated  ;  and 
the  course  of  the  blood,  instead  of  being  continuous, 
as  in  the  normal  state,  becomes  jerky,  as  in  the 
arteries ;  and  thence  is  caused,  j)artly  at  least,  the 
nsation  of  pulsation  experienced  in  an  inflamed 
region  under  certain  circumstances. 

As  to  the  mechanism  by  which  the  vasomotor 
centres  of  the  bulbo-spinal  axis,  or  at  least  of  the 
vasomotor  ganglia,  induce,  under  tlie  influence  of  the 
irritation  transmitted  to  them,  a  dilatation  of  vessels 
in  the  inflamed  region,  it  probably  consists  in  a 
suspension  of  the  tonic  activity  of  these  centres. 
Hence  the  advantage  of  cold  as  a  therapeutic  agent 
in  constricting  the  vessels. 

This  theory  of  inflammation  is  practically  a  mere 
statement,  in  other  words,  of  the  dictum  of  Vulpian, 
that  in  pneumonia,  besides  the  mechanism  of  the  cold 
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impressions  influeneing  in  a  reflex  way  tlie  nutrition 
of  the  Inntrs  throiJijli  the  nervous  centres,  there  is 
need  to  atlrait,  first,  a  general  predisposition  to  inflam- 
mation, and  secondly,  a  local  predisposition,  which 
renders  the  respiratory  organs  more  sensitive  to  the 
reflex  action  of  cold  than  other  parts  of  the  body. 
At  the  present  day  tliis  local  predisposition  may 
perhaps  be  considered  to  depend  on  tlie  presence  of 
the  pneumonic  microl>c. 

Rut  altliough  vasomotor  paresis  has  little  or 
notliing  to  do  direc^tly  with  the  initial  phenomena  of 
inflammation,  there  are  numerous  instances  of  indirect 
action.  Why  is  pulmonary  congestion,  or  a  similar 
condition  in  any  other  portion  of  the  gystem,  looked 
upon  with  grave  suspicion  ?  Ih  it  not  that  a  region 
80  affected  is  particularly  liable  to  take  on  active 
mischief? — i.e.  a  part  that  for  a  time  has  been  afiected 
only  by  means  of  partial  paralysis  of  the  vasomotors 
can  very  readily  be  ftumd  to  be  the  seat  of  inflamma- 
tion. 

It  was  this  prominent  flict  that  probably  misled 
observers  as  to  the  role  of  the  vasomotors  in  inflam- 
mation. Congestion  so  often  passes  into  inflammation 
that  the  former  was  supi)osed  to  be  the  cause  of  the 
latter.  But  the  explanation  of  the  connection  is  that 
given  above.  A  congested  part  became  gj*adually  of 
necessity  a  part  in  which  nutrition  is  badly  performed. 
The  aflected  spot,  becoming  less  and  less  perfectly 
nourished,  is  ipso  facto  more  or  less  vulnerable  to 
influences  external  to  itself;  in  other  words,  it  is 
predisposed  to  inflammation.     The  external  influence 
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arrives ;  modifies  directly  or  reflexly  still  farther 
the  nutrition  of  a  part  ali'eady  vulnerable,  already 
possessing  unstable  cells  ;  and  the  predisposition,  the 
external  influence,  the  modification  of  nutrition  by 
the  exciting  cause^  and  the  vasomotor  paresis,  make 
up  tlie  necessary  factors  in  the  causation  of  intiam- 
mation. 

Dr.  Handfield  Jones  goes  much  farther  than  this 
in  attributing  inflammation  to  paralysis  of  the  vasal 
nerves.     The  grounds  for  his  belief  are  : 

1.  That  in  a  cat  purulent  ophtlialuda  may  be 
produced  by  division  of  the  sympathetic  nerve  in  tlie 
neck, 

2.  The  inflainuiation  of  the  intestines  and  cerebral 
membranes,  in  pernicious  malarial  fever,  can  only  be 
ascribed  to  extreme  local  determination  of  blood,  the 
result  of  sympathetic  ])arHlysis. 

3.  The  occurrence  of  inflammatory  disorganisation 
'  of  the  lung  in  cases  of  primary  cancerous  tumour  at 

its  root,  destroying  the  pulmonaiy  nerves. 

4*  Severe  eczema  or  pemphigus  may  be  cured  by 
arsenic,  a  nerve  tonic. 

5.  The  occasional  cure  of  oplithabnia  by  quinine. 

6.  Tlic  fact  that  severe  neuralgia  is  sometimes 
attended  with  marked  erysipelatoid  inllammation  of 
the  i)arts  aflected.  This  seems  fiurly  to  be  explained 
by  assuming  tliat,  in  common  neuralgia,  the  sensory 
nerves  alone  are  deranged,  whilst  in  the  case  here 
considered  the  vasomotors  are  involved  also. 

In  spite,  liowever,  of  these  views  of  Dr.  Ilandliekl 
Jones,  it  will  be  generally  admitted  that   vasomotor 
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ULOCiV 

CEdema 


paralysis  does  not  act^s^  causing  inflammation  ;  it  is 
only  accessory  to 


The  slow,  predisposing  influence  of  congestion  is 
markedly   increased   if  it   results    in   ccdema.     The 
vasomotor  nerves  are  implicated  in  the  causation  of 
oedema  in  more  ways  than  one.     Paralysis  of  vaso- 
motors dilates  the  arteries  and  fills  them  with  blood ; 
the  capillari<^9  beeorae  abnormally  distended,  profusely 
dilated  ;  and   in  the    case  of  any    hindrance  to  the 
venous  cijculation  a*denia  results*     Or  oedema  may 
be   reflex,  following  a  dilatation  of  vessels  due  to 
reflex  sensory  irritation.     Tlie    capillaries   may   re- 
main patent,  or  be  thrombotic  ;  and  thus  traumatic 
irritation  of  centripetal  nervous  fibres  may  be  seen, 
suspension   oi'  tonic   activity   of  certain   vasomotor 
centres,  paralytic  dilatation    of  the  muscular  tissue 
of  the  vessels,  diminished  vis  a  tergo  in  the  veins, 
and  so  cpdema.     Or  again,  reflex  paralysis  of  vessels, 
with  enfeebled  vis  a  tergo^  gives  rise  to  a  relative 
intravenous  stasis,  an  increased  pressure  on  tlic  capil* 
laries,  and  issue  of  liquid  from  the  vessels*     From 
whatever   cause,   the   waterlogging   of  a   tissue   by 
CDtlema  must  necessarily  interfere  with  its  nutrition. 
y^       That  the  cause  of  ceJema,  however,  is  vital  rather 
than  mechanical,   is   shown   by  the   experiments  of 
Eanvier.     *He  found  that,  by  ligating    the  femoral 
vein,  the  circulation  was  not  enough  interfered  with 
to  give  rise  to  any  transudation ;  but  after  section  of 
the  nerves  supplying   the  vessels,  the  flow   became 
so  much  more  retarded,  that  oedema  soon  appeared/ j 
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It  scarcely  needs  saying  that  in  some  instances  phtm- 
cedema  is  due  mainly  to  the  morbid  condition  of  the  ^^— 
blood  itself;  but  even  then  the  vasomotors  play 
some  part,  as  some  kinds  of  morbid  blood  will  not 
act  by  way  of  centripetal  ii^ritation  on  the  ganglia  of 
the  vessels,  and  thus  the  first  factor  in  producing 
vascular  tone  is  lost.  \  The  explanation  of  oedema,  for 
instance,  in  chronic  nephritis  is  far  from  being  simple. 
It  depends  on  the  condition  of  the  blood  itself,  on 
the  state  of  the  vascular  walls,  on  the  influence  of 
the  cardiac  power,  and,  to  some  extent,  on  the 
amount  of  renal  secretion ;  but  the  influence  of  the 
blood,  or  rather  its  diminished  influence  on  the 
ganglia  of  the  vessels,  has  much  to  say  to  the  pro- 
duction of  the  cBdema.  Very  markedly,  too^  does  a 
similar  explanation  obtain  in  tlie  cerebral  oedema  of 
chronic  alcoholism,  f  Even  in  tlie  common  forms  of 
(Edema  of  the  lower  limbs,  which  may  spread  over 
the  wliole  body*  associated  witti  mitral  disease  and 
dilatation  of  tlie  heart,  the  diminished  vis  a  tergo, 
though  the  cliief,  is  not  the  only  factor.  The  state 
of  the  blood  itself,  its  influence  over  the  vascular 
ganglia  being  enfeebled,  plays  no  mean  part. 


Lesions  of  certain  portions  of  the  cerebro-spiual 
system  may  be  followed  by  hajmorrhage  in  variou€r^^ 
parts  of  the  body.  Thus  lesion  of  some  nervous 
centres,  especially  of  the  optic  thalami  and  crura 
cerebri,  may  cause  ecchymosis  in  tlie  mucous  mem- 
brane of  the  stomach.  /  Lesions  of  the  isthmus  may 


cause  hajmorrhage  in 


the  intestine/^  Lesion  of  the 
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dorsal  region  of  tlie  cord  may  be  followed  by  ha3nior- 
rhage  in  the  suprarenal  capsules ;  lesion  of  the  pons 
by  ha?uiorrhage  in  the  lungs,  and  not  there  only,  but 
in  the  liver,  the  kidneys,  the  endocardium,  pericrar- 
dium,  myocardium,  or  also  of  the  pleura.  And  these 
haemorrhages  occur  in  the  organs  on  the  opposite 
side  of  the  body  to  the  cerebral  lesion. /^ 

Haemorrhage  of  the  mucous  membrane  of  the 
stomach  has  been  seen  to  follow  long-continued  irri- 
tation  of  the  sciatic  nerve,  lesion  of  tlie  auditory 
lal>yrinth,  or  transverse  injury  of  the  semicii'cular 
canals,  or  lesion  of  tlie  corpora  quadrigemina.  The 
influence  uf  asphyxia  and  the  poison  of  strychnia 
may  often  cause  similar  haemorrhages,  or  an  ecchy- 
moiic  condition  of  the  lung  just  beneath  the  pleura.  ^ 

It  is  doubtful  whetlier,  in  these  cases,  the  arteries 
arc  by  any  means  al%vays  affected,  Tbe  rationale  is 
often  a  vasoconstriction  of  veins  and  rupture  of 
capillaries  behind  the  constrictive  obstruction.  But 
in  some  instances  the  mode  of  causation  is  vasomotor 
/  paralysis,  causing  first  an  intense  congestion,  and 
secondly,  a  rupture  of  vessels,  if  the  exciting  cause 
of  this  congestion  persist. 

It  seems  also  extremely  doubtful  whether  the 
epistaxis  or  the  uterine  hfemorrhage  that  are  met 
with  in  tlie  eruptive  fevers — in  typhoid,  for  instance 
— are  connected  with  modification  of  the  vasomotor 
functions  in  any  but  the  very  slightest  degree.  The 
condition  of  the  blood,  and  the  deGnite  lesions  of  tlie 
vascular  walls,  will  account  for  the  phenomenon, 
almost  without  any  reference  to  the  vasomotors. 
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But,  as  lias  been  already  stated,  hajmatidrosis  may     phtsi- 
occur  with  deep  disturbance  of  certain  parts  of  the  vaso-  „  ^— 

*-  ^  Hieinor- 

motor  apparatus,  especially  of  the  vessels  of  the  sweat-  '*»*^ 
glands,  in  the  subjects  of  hysteria  and  hystero-epilepsy. 
The  symptom  is  due  to  a  momentary  paralysis  of  the 
vasomotor  centres  which  rule  the  tone  of  the  vessels 
of  the  sweat-glands,  often  caused  by  irritation  of  the 
sensory  fibres  of  tlie  region  of  the  skin  affected  with 
the  hajmatidrosis.  It  sometimes  accompanies  excessive 
neuralgic  pains,  or  it  may  follow  them  pretty  quickly, 
the  neuralgia  attacking  regions  at  a  Uttle  distance. 

Irregular  or  suppressed  menstruation  may  give 
rise  to  vicarious  haemorrhage  in  various  parts  of  the 
body,  hajmateinesis,  intestinal  haemorrhage,  ha3mo 
ptysis,  hceinaturia,  epistaxis,  and  less  frequently  tears 
of  blood,  haemorrhage  from  the  mammary  glands, 
from  the  alveoli  of  the  teeth,  or  subcutaneous.  All 
these  follow  the  catamenial  suppression.  The  mode 
of  action  lies  in  the  fact  that  the  supj)res8ion  of 
the  catamenial  ilow  causes  a  state  of  suffering  in 
the  vasomotors  of  the  nervous  centres  which  preside 
over  the  function ;  this  is  transmitted  to  other  vaso- 
motor centres,  or  to  all,  causing  more  or  less  general 
congestion,  with  the  .symptoms  consequent  on  them,  .^^ 
viz.  suffusion  of  foce,  tinnitus,  headache,  giddiness,  >^ 
&c.  The  haemorrhage  from  a  fibrous  tumour  of  the 
uterus  is  also  reflex.  Irritation  of  the  centripetal 
nerve-fibres  of  the  uterus,  due  to  the  develoinnent  of 
a  fibrous  body  in  its  walls,  is  (tarried  up  to  the 
centres  that  rule  the  tone  of  the  uterine  vessels. -^he 
tonic  activity  of  these  centres  is  thus  enfeebled  or 
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Phtbi-  suspended ;  the  vasjcular  tone  is  diminislied  or 
immor  HboUshcd  ill  the  uterine  walls,  and  congestion  and 
»i«gc         ImMiiorrliage  niay  result. 
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GENERAL 
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In  speaking  of  the  general  pathology  of  the  sympa- 
thetic system  it  is  necessaiy  to  ^ay— 1st,  that  a  multi- 
tude of  symptoms,  evidently  dependent  on  a  morbid 
condition  of  the  ^ympathetie,  are  met  with  without 
any  such  diseased  state  of  the  nerves  or  ganglia  being 
recognised  by  n^inute  examination.  2nd.  That  many  J 
nuirbid  symptoms  can  be  explained  by  a  cairse  lesion 
of  nerves  or  gangha,  such  as  the  pressure  of  a  tumour, 
&c,  3,  That  very  many  nerves  and  ganglia,  the 
latter  especially,  are  found  pigniental,  sclerosed,  with 
great  increase  of  interstitial  connective  tissue,  witli 
proliferation  of  cell  elements,  or  in  various  stages  and 
conditions  of  degeneration,  and  yet  the  patie;it  during^ 
life  has  manifested  no  phenomeiia  that  could  be  attri-' 
l>uted  to  such  lesion  :  the  explaiv^tion  probably  being 
in  the  amount  of  ganglion  left  healthy.  4.  Tliat 
many  of  the  lesions  of  the  sympathetic  found  after 
death  are  due  to  the  gangha  being  secondarily  in- 
volved in  the  original  disease,  and  having  nothing  to 
do  with  its  causation,  although  it  is  likely  enough 
that  some  of  the  symptoms  witnessed  during  life  may 
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have  been  due  to  tliis  secondary  implication  of  tlie 
ganglia. 

Ill  a  word,  tlie  sympatlietic  system  may  be  said 
to  possess  a  very  special  patliology,  but  by  no  means 
in  all  cases  a  recogni.setl  pat Jiu logical  anatomy.  The 
important  part  it  plays  in  so  many  morbid  states  is 
owing  to  the  fact  of  its  being  so  constantly  affected 
by  reflex  irritations. 

Anything  usefid  will  come  under  the  domain  of 
special  pathology  ;  but  it  may  be  w^ell  to  throw  to- 
gether some  of  the  recorded  observations  of  former 
times.  Thus,  both  in  ataxy  and  in  tetanus,  redness 
of  the  semilunar  ganglia  lias  been  observed.  In- 
flammation of  the  semilunar  ganglia  has  been  asso- 
ciated with  headache,  hypochondriasis,  vomiting,  and 
death  from  marasmus ;  inflammation  of  the  left  por- 
tion of  the  solar  plexus  with  pertussis,  spasmodic 
vomiting  and  convulsions  ;  inflammation  of  the  ninth 
and  tenth  thoracic  ganglia  after  retrocession  of  an 
exanthematous  disease  with  opisthotonus  ;  vascularity 
of  the  sympathetic  nerves  in  the  chest,  and  of  the 
semilunar  ganglia  with  tetanus;  great  increase  in  the 
size  of  the  lower  cervical  ganglia  with  cretinism ; 
great  increase  in  the  size  of  the  ganglia  with  idiocy ; 
enlargement  of  all  the  abdominal  s}Tnpathetic  and 
the  splanchnic  nerves  with  diabetes ;  increase  in  size 
of  the  semilunar  ganglia  witli  a  case  of  tuberculons 
suprarenal  capsule ;  increase  of  size  of  the  same 
ganglia  with  cancer  of  I  lie  stomach.  One  of  the 
semilunar  ganglia  was  of  the  size  of  a  filbert,  and 
cartilaginous  in  a  case  of  madness.     The  abdominal 
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ganglia  have  been  found  large,  lobiilated,  yellowish, 
and  of  firm  consistence  in  chronic  peritonitis.  Cholera 
has  been  sometimes  associated  with  inflamnvation  of 
the  solar  plexus  and  of  the  semilunar  ganglia. 

The  occasional  miiigUng  of  cause  and  effect  in 
some  of  these  observations  is  due  to  many  of  them 
having  liccu  made  in  an  early  stage  of  the  history  ot 
pathology.  It  will  be  needful  to  pass  some  of  them 
in  review  in  speaking  naore  individually  of  special 
features  of  tlie  sympathetic  system. 

According  to  Pio  Foti,  lesions  are  most  commonly 
seen  in  the  cervical  and  the  abdominal  ifan»dia. 
These  lesions  are  simple  and  fibrous  atrophy,  hyper- 
tcmia,  sclerosis,  fatty  and  pigmentary  infiltration, 
amyloid  degeneration,  accumulation  of  colourless 
l)lood-cori)u^cles,  and  tire  presence  of  micrococci  in 
the  blood-vessels  of  the  ganglia.  Tliese  changes  are 
well  marked  in  syphihs^  leuka:?mia,  a  high  degree  of 
cachexia,  jxillagra,  tuberculosis,  cardiac  disorders, 
and  infectious  diseases.  In  tul)erculo8is  the  vessels 
of  the  gangha  were  often  dilated  and  over-filled  with 
blood.  When  tubercular  disease  of  the  a!)dominal 
organs  pretlominated,  the  ganglia  were  anti^mic  and 
atrophied  ;  and  where  the  course  of  the  disease  was 
verj^  acute,  tlie  blood-vessels  were  crowded  witli 
white  corpuscles  ;  and  after  inflammation  of  the  lungs, 
and  in  cases  of  heart-disease,  the  ganglia  were  over- 
loaded with  blood  and  strongly  pigmented*  In 
leukaimic  conditions  (lymphatic  leukaemia)  the  white 
corpuscles  were  present  in  abnonnal  quantit}\  Sy- 
philis was  accompanied   witli  a  remarkably  copious 
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development  of  connective  tissue  and  by  pigmenta- 
lion  of  the  cells.  In  profoundly  cachectic  states  there 
was  amyloid  degeneration  of  the  vessels  of  the  ganglia; 
in  pellagra,  the  vessels  were  mucli  dilated,  and  the 
cells  were  full  of  pigment  and  fat ;  and  in  infectious 
diseases  there  was  an  abundance  of  white  corpuscles 
in  the  stroma, 

Fournicr  thinks  that  the  sympathetic  system  is 
affected  in  secondary  syphilis,  as  shown  by  variations 
in  temperature,  by  sweating,  and  even  by  epileptic 
sei;5urcs;  but  liis  views  seem  founded  more  upon 
symptoms  than  on  pathological  anatomy. 

Tlie  most  usual  lesions  are  pigmentation,  colloid 
degeneration,  with  proliferation  of  endothelial  cells, 
and  secondary  fatty  metamorphosis,  interstitial  hyper- 
plasia leading  to  atrophy  and  sclerosis  of  nerve  ele- 
ments. Such  lesions  are  more  than  enough  to  modifv 
vasomotor  functions,  or  to  lead,  according  to  their 
seat,  to  very  various  morbid  phenomena. 

Morsclli  fcjund  fatty  degeneration  and  atrophy  of 
ganglion  cells  with  thrombotic  obliteration  of  tlie 
vessels  of  the  cervical  ganglia ;  whilst  in  a  case  of 
unilateral  sweating  Eb^tein  lias  seen  very  dilated  and 
varicose  blood-vessels  in  the  ganglia  of  the  aflected 
side.  Colomiatti  has  seen  lipoma  of  the  sympathetic, 
and  a  tuberculous  nodule  in  tlie  last  left  dorsal 
ganglion  but  one  of  the  great  sympathetic,  and  a 
similar  nodule  on  the  cononuniealing  branch  l>etween 
this  ganglion  and  the  one  above  it.  The  same 
observer  has  seen  cancer  of  the  semilunar  ganglia, 
compressing  and  atrophying  the  cells,  entering  into 
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the  nerve-trunks  and  the  snbstance  of  tlie  neuri- 
lemma. 

The  semilunar  ganghii  may  be  enlarged  and  dis- 
eased, following  a  IjIow  upon  the  abdomen,  and  may 
give  rise  to  lesion  of  the  liver  and  kidney* 

In  sunstroke,  htrmorrhage  has  been  found  in  the 
upper  cervical  ganglion,  Hilton  saw  attenuation  of 
the  right  side  of  the  heart  associated  with  slirivelled 
ganglia  of  the  same  side  of  this  organ.  Giovanni 
considers  fatty  degeneration  rare,  but  thinks  that  tlie 
sympathetic  resists  most  of  the  diseases  aflbcting  the 
whole  system  ;  and  that  lymplmtic  infiltration  of  its 
ganglia  is  the  expression  of  the  peculiar  influence 
wdiich  it  suffers.  This  condition,  lie  believes,  he  has 
found  in  pleun>pneumonia,  cardiac  disease,  tubercu- 
losis, aneurism  of  the  aorta,  diffused  tumours,  acute 
and  chronic  nephritis,  chronic  enteritis,  cirrhosis  of 
the  liver,  suppurating  ovarian  cyst,  typhoid  fever, 
cancer,  puerperal  peritonitis,  puerperal  fever,  pyaemia, 
pellagra,  syphilis,  scurvy,  leuka3niia  splenica,  tabes 
mesenterica,  tabes  dorsalis,  erysipelas,  epidemic 
cerehro-spinal  meningitis,  hydrophobia,  exophthalmos, 
angina  pcetoris,  and  diphtheria.  The  very  numerous 
nuu'bid  changes  associated  with  this  condition  of  tlie 
sympathetic  is  nearly  prufd'  positive  that  this  nerve 
has  little  or  nothing  to  do  witli  their  causation. 

An  atrophic  shrinking  of  the  nerve-cells  proper, 
and  a  calcareous  mass  occupying  the  position  of  the 
inferior  cervical  ganglion,  were  conditions  found  by 
Dr,  Shingleton  Smith  in  a  case  of  exophtlialmos. 
A  late  observer  has  found  very  definite  lesion  of  the 
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sympathetic  in  phtlusis,  dilatation  of  vessels  in  the 
ganglia  J  proliferation  of  the  connective  tissue,  hyper- 
plasia of  the  epithelial  covering  of  the  capsules  of 
nerve-cells,  atrophy  and  pigmentation  of  cells.  In 
chronic  cases  there  was  found  an  enormous  develop- 
ment of  dilated  blood-vessels  ;  the  external  membrane 
of  the  ganglia  (witli  its  internal  processes),  the  ex- 
ternal  capsule  of  the  ganglionic  nerve-cells,  the 
neurilemma  of  the  nerve-fibres,  and  the  tunica 
adventitia  of  the  blood-vessels,  were  all  greatly 
thickened.  This  was  especially  the  case  in  the 
inferior  cervical  ganglion.  The  lesions  of  the  syra- 
j)athetic  on  the  healthy  side  w^ere  but  slight.  The 
sympathetic  lesions  may  be  considered  secondary. 
But  the  ganglionic  aflTeetion,  though  caused  l>y  the 
previous  disease,  may  itself  induce  some  of  the 
morbid  phenomena,  as  the  hectic  of  the  cheek  and 
the  focial  perspiration,  even  if  it  does  not  determine 
certain  trophic  clianges  in  tlie  bronchial  mucous 
membrane.  The  writer  has  frequently  found  dilated 
vessels  and  increased  connective  tissue  in  the  inferior 
cervical  ganglion  in  phthisis,  and  extreme  cell  proli- 
feration in  the  inferior  cervical  ganglion  of  the  same 
side  in  seirrhus  of  the  brea.^t. 

The  investigations  of  Dr.  Saundby  seem  to  prove 
that  the  relationship  between  the  renal  lesions  in 
liright's  disease,  and  the  changes  observed  in  the 
gangha  and  surrounding  connective  tissue,  must  be 
regarded  as  secondary  rather  than  primary. 

It  is  easy  to  understand  that  such  lesions,  secon- 
dary in  themselves  to  the  diseases  with  whicli  they 
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disease  certain  special  phenomena,  rlushingj  sweat- 
ing, tinnitus,  headache j  faintness,  palpitation,  con- 
stipation, diarrhoea,  vascular  congestion  of  the 
intestines,  diuresis,  &c.,  are  all  examples  of  this. 

These  facts  are  all  more  than  mere  matters  of 
pathological  interest.  Given  a  recognisable  lesion  of 
a  sympathetic  ganglion  or  ncrve^  certain  phenomena 
are  found  following  this  as  a  sure  consequence.  It 
is  nature's  own  experiment  to  teach  the  physiology 
of  the  sympathetic.  But,  on  the  other  hand,  given 
these  same  plienomena  without  a  coarse  lesion  of 
the  sympathetic  nerve  or  ganglion,  is  it  not  justifi- 
able to  say  tliat  they  depend  upon  a  morbid  condition 
of  these  structure,  even  tliough  such  a  condition 
cannot  be  recognised  by  the  usual  means  of  inves- 
tigation? This  is  what  happens  frequently.  The 
common  distinction  between  organic  and  functional 
disease  of  the  sympathetic  is  only  an  unscientific 
method  of  expressing  tliis  thought.  A  gangfion,  or 
a  series  of  ganglia,  apparently  healthy,  may  be 
changed  in  some  occult  way  by  the  sun's  rays,  by 
the  circulation  of  blood  altered  from  its  normal 
condition^  by  what  is  called  ^irritation  '  caiTied  to  it 
from  disease  in  a  distant  organ,  or  by  emotion.  It 
cannot  be  doubted  tliat  these  iniluences  change  in 
some  way  the  equipoie^e  of  the  gangbou  ;  for  as  their 
result  are  seen  phenomena  precisely  corresponding 
to  the  eflects  of  coarse  experiments  u])on  the  sym- 
pathetic in  animals,  and  of  easily  recognised  lesion 
upon  these  organs  in  man.     The  starting-point  of  the 


GENERAL    PATHOLOOT   OF   THE   SYMPATHETIC        139 


irritation  is  seen,  the  cliannels  by  which  the  irritation 
is  conveyed,  the  consequences  of  the  iiTitative  action 
beyond  tlie  ganghon ;  but  the  absolute  condition  of 
the  ganglion  itself,  in  so  far  as  it  diiTers  from  its 
state  in  health,  is  incapable  of  being,  in  all  cases, 
demonstrated.  The  irritation  may  arise  from  some 
portion  of  the  same  nervous  system  or  from  any  part  of 
the  cerebro-spinal.  It  may  be  reflected  only  on  its 
own  fibres,  or  upon  cerebral  or  spinal  nerves.  The 
exodie  response  from  the  ganglia  may  be  carried 
back  solely  to  the  point  of  origin,  or  in  very  vari- 
ous directions  to  many  organs,  and  through  many 
and  various  cliannels.  The  reflected  effects  may  be 
sensory,  motor,  or  vasomotor,  or  all  together ;  and 
yet  the  ganghonic  centre  of  this  reflex  arc  may  seem, 
even  microscopically,  to  be  unchanged. 

That  change  of  some  kind  ensues  cannot  be 
doubted.  All  that  can  be  said  is  that  it  is  a  change 
so  minute  as  so  far  to  baflle  the  usual  means  of 
research,  or  so  transient  as  to  pass  away  belbre  the 
possibility  of  post-mortem  examination.  It  is  almost 
an  axiom,  that  irritations  wliicli  induce  sympathetic 
]>henomena  are  generally  reflex  ratlier  than  direct. 
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Before  the  diseases  consequent  on  lesion  of  the 
sympathetic  are  entered  upon  hi  order,  it  will  be  w^ell 
to  give  a  short  re^sumc  of  the  effects  on  the  sym- 
pathetic by  lesions  of  various  portions  of  the  cerebro- 
spinal system  Some  of  these  points  have  already 
been  referred  to : 

1.  Lesion  of  tlie  isthmn.s    may   be   followed    by 
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;  of  pulniunary  apoplexy. 

the  vasomotors  in  the  lungs,  slight 

of  the  upper  thoracic  ganglia,  and 


m  ihnHijfli  tlic  pulmonary  plexuses. 

2.  Jjefc^ion  of  tlic  medulla  oblongata,  of  the  pons, 
the  crura  cerebri,  tlie  vermis  cerebelli,  middle  crura 
cerebclli,  aiul  optic  thalami  may  be  followed  by 
glycosuria. 

•H.  'Hie  same  phenomenon  is  found  with  lesion  of 
the  anterior  columns  of  tlie  spinal  cord  in  their  whole 
extent,  und  alj^o  of  the  posterior  columns,  probably 
by  irrilatiun  carried  thence  to  the  medulla  oblougata. 
Scliifl'fiays,  too,  after  section  of  the  sciatic  nerve  ;  and 
many  observations  confirmatory  of  this  view  have 
been  made, 

4.  Lesion  of  the  base  of  the  brain,  especially  of 
the  <'ruta  <*ercl)ri  and  optic  thalami,  may  cause 
.Hofteuing  of  the  stomach* 

Ti.  Lesion  of  certain  brain-centres  acts  on  the  in- 
testine and  on  the  stomach,  especially  injury  to  the 
cerebellum,  pons^  corpora  quadrigemina,  crura  cerebri 
and  cerelH^Ui. 

ti.  Lesions  of  the  cereMhnn  \^prubably  from 
pnvs^iure  ivn  the  uuHluUa  oblongata),  and  lesion  of 
tim  ilor^al  anil  cervical  ooixl,  esjieeially  eenrieal 
kVioii  from  hanging,  cause  erection. 

7.  Loaiom  of  the  medulla  oblongata^  about  two 
mUlimelrf>9  bdund  the  corpcar^ii  c|uadrigemiua^  and  af 
the  ^lalericur  superior  jvirl  of  the  ewd,  ciuse  enfeeble- 
meut  w  even  dt^iruclioa  of  mscular  looe*  All 
k^ii^i^  of  cgrd  may  Mfeeble  Uie  tabular  tone  of  the 
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part^  in  relation,  by  tlieir  vaaoraotor  nerves,  with  tlie 
region  of  the  nerves  below  the  lesion,  Scliifi*  found 
that  the  hemisection  of  the  cord,  at  least  at  the  last 
cervical  vertebra,  produces  a  greater  heating  of  the 
head  than  does  a  transverse  section  of  the  medulla 
oblongala. 

8.  Section  of  tlie  cervical  cord  causes  increase  in 
the  temperature  of  the  limbs  below.  Further  henii- 
section  of  the  dorsal  region  increases  the  heiiiht 
of  temperature  and  of  vascular  dilatation.  By  lesion 
of  the  cervical  cord  paralysis  of  the  facial  vaso- 
motor in  man  is  more  fi'cquently  produced  tiiau  irri- 
tation. 

9.  Lesions  of  the  isthmus,  the  optic  thalami,  and 
tlie  corpora  striata  may  modify  the  temperature  in 
the  lirabs  of  the  paralysed  side. 

10.  Excitation  of  the  cord,  as  in  myelitis,  may 
Bt  up  vasodilator  actions. 

11.  Section  of  curd,  especially  in  the  dorsal 
regions,  causes  elevation  of  temperature  in  the  limbs, 
Ilemisection  causes  elevation  of  temperature  in  cor- 
responding lower  limbs,  and  often  cooling  of  the 
opposite  limb.  The  first  phenomenon  is  explained 
by  paralysis  of  vessels  and  increased  circulation. 
The  cooling  of  the  opposite  limb  is  produced  either 
by  reflex  contraction  of  vessels,  or  because  the  para- 
lysed limb  contains  an  undue  amount  of  blood,  This 
cooling  of  the  opposite  limb  is  far  from  being 
constant, 

12.  Hemisection  of  the  lower  third  of  the  dorsal 
region  of  the  spinal  cord  produces  vascular  dilatatiou 
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in  the  lower  limb  of  the  corresponiling  side,  and  so 
increase  of  temperature. 

13.  Hemisection  at  the  middle  of  the  dorsal  region, 
or  at  the  anterior  superior  portion  of  it,  produces 
greater  dilatation  of  vessels  in  the  lower  limb  than 
lesion  at  the  lower  dorsal  region^  because  the  vaso- 
motors of  tlie  lower  limb  have  a  multiple  origin  from 
abdominal  plexuses,  and  in  union  with  the  sciatic 
nerve,  and  are  not  therefore  all  cut  in  lesion  of  the 
lower  dorsal  cord* 

14.  Section  bctw^een  the  seventh  and  eighth  dorsal 
vertebra3,  besides  causing  heat  in  the  lower  limb,  pro- 
duces vascular  dilatation ;  and  this  in  the  upper 
lindj  alsoj  as  fibres  come  ofT  from  this  spot  (from  third 
to  seventh  dorsal)  to  go  to  the  upper  limb. 

15.  Section  a  little  higher,  towards  the  first  and 
second  dorsal  vertebra?,  causes  vascular  dilatation  in 
all  parts  of  the  corresponding  side  of  the  body,  and 
even  of  the  head. 

16.  Section  in  tlie  cervical  region  produces  the 
same  effect  more  clearly. 

17.  Section  of  the  anterior  portion  of  the  pons  has 
no  effect  on  the  vessels  of  the  limbs,  head,  or  trunk. 

18.  Lesion  of  cerebellum  has  no  vasomotor  in- 
fluence except,  perhaps,  g]3^cosiiria. 

19.  Lesion  of  the  cerebral  hemisphere,  or  of  the  I 
corpora  striata,  or  of  the  optic  thalami,  may  have  a 
paralytic  influence  on  the  vasomotors. 

20.  It  is  certain  that  the  dilatation  of  the  vessels 
of  the  mesentery,  under  the  inihience  of  the  depressor 
nerves  of  Ludwig,  takes  place   through  the   bulbo- 
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spinal   nervous  system ;    but  sometimes  reflex  vaso-     ^,^^^ 
dilator  actions  are  set  up  by  irritation  of  the  spinal  Effe^on 
cord  itself,  as  in  some  cases  of  myelitis.  thetfc  of^*" 

21.  Lesion  of  the  cervical  region  of  the  spinal  spinal 
cord  is  followed,  as  has  been  said,  by  dilatation  of 
vessels ;  but  this  phenomenon  is  not  invariably  ac- 
companied by  increased  heat.  Hutchinson's  case 
proves  this.  The  body  of  the  fifth  cervical  was 
crushed,  and  the  cheeks  of  the  patient  became  very 
florid,  but  also  cold.  A  similar  result  is  sometimes 
met  with  in  lesion  of  the  cervical  sympathetic.  The 
explanation  of  this  is  given  in  the  succeeding  section. 
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SPECLiL      PATHOLOaV.      THU      EVE,     MYOSIS,      MYDRIASIS,! 
GLAUCOMA,   APO)    TUK    EFFECT*S    OF    I'KBSSURE    OS   TUK 
CEEVICAL   SYMPATHETIC. 

It  lias  been  clearly  shown  by  experiincnt  tliat  section 
of  the  cervical  syiiipatlietic  prodiicea  contraction  of 
pnpil,  rhe  sinking  of  the  cornea,  and  narrowing  of 
the  palpebral  lissnre. 

In  Chapin's  account  of  the  history  of  the  anatomy 
involved,  it  is  stated  that  Valentin  was  the  first  to 
describe  a  dilator  nuiscle  in  tlie  iris,  but  constrictor 
fibres  had  long  been  recognised,  Arnold  distinctly 
speaks  of  dilator  muscular  tissue  in  the  posterior  part 
of  the  iris,  to  wliich  are  distributed  pale  nerve  fibres. 
Many  others  describe  tlic  same  in  man,  and  even  their 
opponents  arc  forced  to  admit  the  existence  of  a 
dilator  muscle  in  the  lower  animals.  Among  those 
that  deny  this  muscle  in  man  are  Griinliagen, 
Salkow^ski,  Eougct,  Arlt,  and  Bernard.  They  believe 
that  the  dilatation  uf  the  iris  is  due  to  the  constriction 
of  its  blood-vessels.  This  is  disproved  by  the  fact 
that  the  jinpils  dilate  before  the  vessels  contract, 
and  dilate  after  death.  Mliller  describes  a  muscle  of 
nnstripcd  fibre  receiving  its  nervous  supply  from  the 
sphcno*palatiuc  gangUon,  the  action  of  "which  is  to 
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draw  the  globe  of  the  eye  forward  ;  also  similar  fibres  Path^ 
in  the  lidsj  which  tend  to  open  the  palpebral  fissure.  ,.  -r* 
Sappey  de3cril)cs  luistriated  fibres  in  tlje  orliital 
aponeurosis  wldch  would  aid  in  prodtieing  exophtlial- 
raos.  With  the  exception  of  one  or  two  ciliary 
nerves  of  separate  origin,  all  the  branches  destined 
for  the  iris  and  ciliary  muscle  proceed  from  the  ciliaiy 
ganglion. 

What  iiifinenne  is  exercised  on  the  ganglia  by  each 
of  the  three  nerves  by  which  it  is  supplied? 

1»  The  Gcnlo-motor  has  undoubted  action  on  the 
sphincter  of  the  pupiL  The  pupil  becomes  dilated 
and  immovable  in  paralysis  of  this  nerve.  This  nerve 
is  the  condition^  sine  qua  non,  both  for  reflex  and 
accommodative  movement  of  the  pnpiK 

2.  The  filauieots  of  the  sympathetic,  acting  on 
the  pupil,  arises  from  the  spinal  cord,  and  pass  into 
the  anterior  roots  of  the  two  lower  cervical  and  six 
upper  dorsal  nerves.  There  is  slight  contraction  of 
pupil  on  section  of  this  nerve,  and  gradual  dilatation 
oTi  irritation  of  it  in  the  neck.  After  division  of  tlie 
tiympatheiic  in  tlie  neck,  the  upper  part  passes  into 
fatty  degeneration.  The  action  of  the  sympathetic 
root  consists  in  a  persistent  exaltation  af  tone  of  tlie 
radiating  fil)res.  It  is  not  proved  that  it  acts  on  the 
accommodation.  Irritation  of  tlie  sympathetic  in 
the  neck  causes  ct>ntraetion  of  the  vessels  of  the  iris. 
Dilatation  of  the  pupil  ti'om  irritation  of  the  sympa- 
thetic nerves  is  not  due  to  contraction  of  vessels  {the 
diminution  of  blood  in  the  iris  lessening  contraction 
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of  the  sphincter  muscle),  but  it  depends  on  €ontrac-_ 
tion  of  the  radiating  fibres  of  the  iris. 

o.  The  influence  of  the  fifth  nerve  is  doubtful, 
but  it  is  probably  sensory ;  as  a  motor  influence,  it 
may  act  on  the  ciliary  ganglion,  either  to  increase  the 
action  of  the  fibres  of  the  oculo-motur,  ur  to  diminish 
that  of  the  sympathetic.  , 

If  ttiese  views  are  correct — ^and  they  arc  those  of 
Bonders — the  position  of  tlie  sympathetic  in  the 
causation  of  myosin  is  nut  necessarily  a  very  imjior- 
tant  one.  Certainly  in  general  paralysis  of  the  insane, 
where  the  lesions  are  largely  intracranial,  the  myosis 
is  due  to  irritation  uf  the  oculo-motor  nerve  rather 
than  to  paralysis  of  the  sympathetic ;  and  if,  in 
iiddition  to  this  state  of  the  third  nerve,  there  be 
irritation  of  the  fifth  also,  the  effect  of  the  sympa- 
thetic would  be  rendered  nil  The  influence  of  the 
sympathetic  on  the  pupil  can  only  be  seen  when 
neither  of  the  other  nerves  supplying  the  ciliary 
ganglion  is  irritated  f»r  paralysed. 

The  intermissions  of  general  paralysis  depend 
on  the  greater  or  less  congestion  of  the  brain  or 
its  membranes.  Vulpian,  indeed,  goes  farther,  and 
suggests  that  many  of  the  so-called  apoplectic  attacks 
in  tlais  disease  are  not  due  to  over-distension  of  the 
vessels,  hut  to  ana;mia  nf  parts  of  the  brain,  sucli 
anannia  being  the  result  of  reflex  vasoconstrictor 
phenomena.  The  foci  of  white  softening,  sometimes 
found  in  general  paralysis,  may  have  this  origin ;  but 
far  more  frequently  tliis  softening  is  the  sequence  of 
thrombotic  blocking  of  minute  arteries* 
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'  But  besides  the  direct  action  of  nerves  on  tlie 
size  of  the  pupil,  tliere  are  several  reflex  acts  tbat 
are  worthy  of  notice.  In  tlie  first  place,  the  pupil 
contracts  on  the  admission  of  light  to  the  retina, 
to  a  certain  extent  by  a  reflex  taking  place  in 
the  anterior  tubercles  of  the  corpora  qiiadrigemina, 
between  the  optic  and  motor-oculi  nerves.  But  it  is 
also  probably  caused  in  other  ways  ;  for  it  occurs  after 
the  brain  is  removed,  and  also  after  dcatli.  Janeway 
also  records  a  case  in  whicli  there  was  blindness, 
with  complete  atrophy  of  the  optic  nerves  and 
corpora  quadrigeuiiua,  and  yet  there  was  perfect 
reaction  of  the  ]nipil  to  bglit.  Brown  Sequard  and 
Harley  think  this  takes  place  by  a  reflex  in  the 
ganglionic  cells  of  the  iris,  the  sensory  nerves  of 
the  iris  being  directly  afTected  by  hgbt.  The  pupil 
b  dilated  refiexively,  through  the  sympathetic,  by 
irritation  of  sensory  or  even  tactile  nerves-  The 
absence  of  any  sensory  irritation  during  sleep  h 
considered  by  Raeidniann  and  Witkowski  the  reason 
for  the  marked  cuntraction  of  the  pupil  during  this 
state.  To  this  same  cause  is  attributed  the  myosis 
in  various  forms  t>f  narcosis.  It  was  first  noticed  in 
anaesthesia  by  WestphaL  Labour  pains,  muscular 
movements,  mental  excitement,  dilate  the  pupil 
through  the  medium  of  the  sympathetic/ 

In  a  recent  case  in  the  Bristol  Royal  Infirmary, 
marked  myosis  was  caused  by  the  pVessure  of  an 
aneurism  on  the  cervical  sympathetic.  A  series  of 
similar  cases  have  been  given  by  Dr.  John  Ogle.  In 
one  of  tliese  cases,  described  by  Dr.  Gairdner,  tliere 
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It  has  been  clearly  sliown  by  experiment  that  secti<iH 
of  tlie  cervical  sympathetic  produces  contraction  of 
pupil,  the  sinking  of  tlie  cornea,  and  narrowing  of 
the  palpebral  fissure* 

In  Chapin'a  account  of  the  history  of  the  anatomy 
involved,  it  is  stated  that  Yaleotiu  was  tlie  first  to 
describe  a  dilator  nnisele  in  the  iris,  but  constrictor 
fibres  had  long  been  recognised,  Arnold  distinctly 
speaks  of  dilator  muscular  tissue  in  the  posterior  part 
of  the  iris,  to  which  are  distributed  pale  nerve  fibres* 
Many  others  descrilie  the  same  in  man,  and  even  their 
opponents  are  forced  to  admit  the  existence  of  a 
dilator  muscle  in  the  lower  animals.  Among  those 
that  deny  this  muscle  iti  man  are  Grllnhagen, 
Salkowski,  Rouget,  Arit,  and  Bernani  They  believe 
that  tlic  dilatation  of  the  iris  is  due  to  the  constriction 
of  its  blood-vessels.  This  is  disproved  by  the  fact 
that  the  pupils  dilate  before  the  vessels  contract, 
and  dilate  after  deatli.  Mtlller  descril>es  a  muscle  of 
unstripcd  fibre  receiving  its  nervous  supply  from  the 
spheuo-palatinc  ganglion,  tlie  action  of  which  is  to 
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draw  the  globe  of  the  eye  forward  ;  also  similar  fibres 
in  tlie  lids,  wljicli  tend  to  open  tlie  ])alpebral  fissure, 
Sap|>ey  describes  unstriated  fibre.^  in  the  orbital 
aponeurosis  which  would  aid  in  producing  exoplithal- 
raos,  Witli  the  exception  of  one  or  two  ciliary 
nerves  of  separate  origin,  all  the  branches  destined 
for  the  iris  and  ciliary  muscle  proceed  from  the  ciliary 
ganglion. 

What  iniluence  is  exercised  on  the  ganglia  by  each 
of  the  three  nerves  by  which  it  is  supplied? 

L  The  oculo-motor  has  undoubted  action  on  the 
spliiueter  of  the  jjnpiL  The  pupil  becomes  dilated 
and  immovalile  in  {jaralysis  of  this  nerve*  This  nerve 
is  the  condition,  sine  qua  non,  both  for  reflex  and 
accommodative  movement  of  the  pupil. 

2.  The  filaments  of  tlie  sympathetic,  acting  on 
the  pupil,  arises  from  the  spinal  cord,  and  pass  into 
the  anterior  roots  of  the  two  lower  cervical  and  six 
upper  dorsal  nerves.  There  is  sliglit  contraction  of 
pupil  on  section  of  this  nerve,  and  gradual  dilatation 
on  irritation  of  it  in  the  neck*  After  division  of  tlte 
sympathetic  in  tlie  neck,  the  upper  part  passes  into 
fatty  degeneration.  The  action  of  the  sympathetic 
root  consists  in  a  persistent  exaltation  of  tone  of  tlie 
radiating  fibres.  It  is  not  proved  that  it  acts  on  the 
accommodation.  Irritation  of  the  sympathetic  in 
the  net'k  causes  contraction  of  the  vessels  of  the  iris. 
Dilatation  of  the  pupil  fi*om  irritation  of  the  sympa- 
thetic nerves  is  not  due  to  contraction  of  vessels  (the 
dbniniition  of  blood  in  the  iris  lessening?  contraction 
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of  tlie  sphiucter  musde),  but  it  depends  on  contrac- 
tion of  tlie  radiating  fibres  of  the  iris. 

3,  Tlie  influence  of  tlie  fifth  nerve  is  doubtful, 
but  it  is  proluibly  sensory;  as  a  motor  influence,  it 
may  act  on  the  ciliary  ganglion,  either  to  increase  the 
action  of  the  fibres  of  the  uculo-niotor,  or  to  diminish 
tluit  of  the  sympatlietic. 

If  these  views  are  correct — ^and  they  are  those  of 
Bonders— tlio  position  of  the  sympathetic  in  the 
causation  of  myosis  is  not  necessarily  a  very  inijjor- 
tant  one.  Certainly  in  general  paralysis  of  tlie  insane, 
where  the  lesions  are  largely  intraeraniah  the  myosis 
is  due  to  irritation  of  the  oculo-motor  nerve  ratlier 
than  to  paralysis  of  the  sympathetic;  aiKl  if,  in 
addition  to  this  state  of  the  third  nerve,  there  be 
irritation  of  the  fifth  also,  the  eflect  of  tlie  sympa- 
thetic would  be  rendered  nil.  The  influence  of  the 
sym|)athetic  on  the  pupil  can  only  be  seen  when 
neither  of  the  other  nerves  supplying  the  ciliary 
ganglion  is  irritated  or  paralysed. 

The  nitennissluns  of  general  paralysis  depend 
on  the  greater  or  less  congestion  of  the  brain  or 
its  membranes.  Vnlpian,  indeed,  goes  farther,  and 
sucTgests  that  many  of  tlie  so-called  apoplectic  attacks 
in  this  disease  are  not  due  to  over-distension  of  the 
vessels,  but  lo  arucinia  <>f  parts  of  the  brain,  &uch 
anicmia  being  tlie  result  of  reflex  vasoconstrictor 
Ijhenomeua.  The  foci  of  white  softeningj  sometimes 
found  in  general  paralysis,  may  liave  this  origin ;  but 
far  more  frequently  this  sufteniug  is  the  sequence  of 
thrombotic  blocking  of  minute  arteries. 
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'  But  besides  the  direct  action  of  nerves  on  the 
size  of  the  piipih  there  are  several  reflex  acts  that 
are  worthy  of  notice.  In  the  first  place,  the  pupil 
contracts  on  the  admission  of  li^rht  to  the  retina, 
to  a  certain  extent  by  a  reflex  taking  place  in 
the  anterior  tubercles  of  the  corpora  quadrigemina, 
between  the  optic  and  niotor-oculi  nerves.  But  ii  is 
also  probably  caused  in  other  ways  ;  for  it  occurs  after 
the  brain  is  removed,  and  also  after  death.  Janeway 
also  records  a  case  in  whicti  there  was  blindness, 
with  complete  atrophy  of  the  optic  nerves  and 
corpora  quadrigemina,  and  yet  there  was  perfect 
reaction  of  the  pupil  to  hglit.  liruwn  Sequard  and 
Harley  think  this  takes  place  by  a  I'uflex  in  the 
gangIio!iic  cells  of  the  iris,  the  sensory  nerves  of 
the  iris  being  directly  afTccted  by  light.  The  pupil 
is  dihited  reflexively,  through  the  synq>athetic,  by 
irritatinn  of  sensory  or  even  tactile  nerves.  The 
absence  of  any  sensory  irritation  during  sleep  i^ 
considered  by  Eaeldmann  and  Witkowski  the  reason 
for  the  marked  contraction  of  the  pupil  during  this 
stale.  To  this  same  cause  is  attributed  the  niyosis 
in  various  forms  uf  narcosis.  It  was  lirst  noticed  in 
anaesthesia  by  Westphal.  Labour  pains,  muscular 
movements,  mental  excitement,  dilate  the  pupil 
through  the  medium  of  the  synqiathetic* 

In  a  recent  case  in  the  Bristol  Eoyal  Infirmary, 
marked  rayosis  was  caused  by  the  pressure  of  an 
aneurism  on  the  cervical  sympathetic,  A  series  of 
similar  cases  have  been  given  by  Dr.  John  Ogle.  In 
one  of  these  cases,  described  by  Dr.  Gairdner,  there 
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was  not  only   contracted    pupil,  l>ut    a   remarkable 
irregularity  of  temperature,  cold  sweats  followed  by 
flushing  accurately  limited  to  that  half  of  the  face  oii 
which  the  juipil  was  aflected.      In   anoUier  ch^q,  a 
surgeon,  iu  reuioving  a  tumour  from  the  right  side  of 
the  neck,  apparently  divided  the  nerve,     Ne.\t  day 
tlie    face    on   that  side   was    deeply    congested,    and 
marketl  with  well  defined    patches  of  a  violet   red. 
Tlie   right  pupil   was    contractcdj    the    conjunctiva 
normal.     In  another  case,  an  American  soldier  was 
shot  through  tlie  neck  with  a  bullet.     Two  months 
after  the  pupil  of  the  right  eye  was  very  small,  that  of 
the  left  eye  umisually  large.     There  was  slight  but 
distinct  ptosis  of  the  right  eye,  and  its  outer  angle 
seemed  to  have  dropped  a  little  lower  than  the  inner 
angle.     The  ball  of  tlie  liglit  eye  seemed   smaller 
than  that  of  the  left,  and  its  conjunctiva  was  some- 
wluit  redder.     The   pupil  was  not  only  cim traded, 
but  slightly  deformed,  oval  rather  than  round.     In 
a  dark  place,  or  in  half  lights,  tlie  dilTerence  of  the 
pupils  was  best  seen  ;  but  in  a  very  briglit  light  the 
two  pupils  became  nearly  of  equal  size.     The  left  eye 
watered  a  good  deal,  but  had  the  better  vision,  the 
right  eye  having  become  myopic.     He  complained 
of  frontal  headache,  of  loss  of  memory,  and  of  red 
flashes  in   hi.^  right  eye  when  exposed   to  the  sun* 
light,  and  also,  after  long  exposure,  in  the  left  eye. 
With  all  this  tliere  were  no  abnormal  retinal  appear- 
ances.      The    patient's    face    presented    a     curious 
uppeai'ance  after   walking  in   the  heat.     It  became 
distinctly  Hushed  on  the  right  side  and  pale  on  the 
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left.     The  flush  extended  to  the  middle  line,  but  was     patit- 
less  definite  as  to  its  Umits  on  the  chin  and  lips  than 
above  these  points.    Other  cases  have  been  mentioned 
by  Eulenberg  and  Guttman, 

That  the  size  of  the  pupil  may  lie  altered  l)y  reflex 
irritation  is  well  seen  in  hystero- epilepsy.  M,  Fer^ 
has  found  that  compression  of  the  ovary  modifies  the 
size  of  the  pupil,  whilst  at  the  sarae  time  influencing 
the  attacks.  Where  there  is  heniiana?sthesia  very 
precise  relations  exist  between  the  conjunctival  and 
cornenl  sensibility,  and  the  area  of  the  field  of  vision 
and  the  perception  of  colours.  During  the  attacks 
he  has  noticed  at  first  contraction  of  the  iris,  then 
dilatation,  and  afterwards  alternations  of  contraction 
and  dilatation  in  the  various  stages  of  the  atta4::k, 
la  true  epilepsy  the  pupil  is  usually  dilated  through- 
out, though  occasionally  it  is  contracted  in  the  tonic 
stage. 

It  may  be  inferred  that  atropine  acts  on  tlie  nerve 
fibres,  or  on  the  gangHonic  cells.  (1)  The  sphincter 
muscle  becomes  paralytic ;  reflex  and  accommodative 
movements  are  abolished,  and,  moreover,  paralysis  of 
accouimodation  (of  the  ciliary  muscle)  ensues,  which 
however  remains  much  longer  incomplete  than  that 
of  the  sphincter  of  the  pupil.  Hence  it  follows  that 
the  elements  of  the  oculo-motor  nerve  are  paralysed, 
the  more  deeply- seated  (of  the  ciliary  muscle)  being 
the  last  to  be  aflected.  (2)  The  dilator  muscle 
becomes  strongly  contracted.  The  proof  consists  in 
the  fact  that,  as  Ruete  w^as  the  first  to  show,  in 
complete  paralysis  of  the  oculo*motor  nerve,  the  size 
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of  the  sphincter  musele),  but  it  depends  on  contrac- 
tion of  the  radiating;  fibres  of  the  iris^ 

3.  The  inflnence  of  the  fift!i  nerve  is  doubtful, 
but  it  is  probably  sensory ;  as  a  motor  influence,  it 
may  act  on  tlie  ciliary  gatighon,  either  to  increase  the 
actit>n  of  tlie  fibres  of  the  oculo-motor,  or  to  diminish 
that  of  the  sympathetic. 

If  these  views  are  correct— and  tliey  are  those  of 
Bonders — tl)e  poj^ition  of  the  .sympathetic  in  the 
causation  of  myosis  is  not  necessarily  a  very  impor- 
tant one.  Certainly  in  general  paralysis  of  the  insane, 
wliere  tlic  lesions  are  largely  intracranial,  the  myosis 
is  due  to  irritation  of  the  oculo-motor  nerve  rather 
than  to  paralysis  of  the  sympathetic ;  and  if,  in 
addition  to  this  state  of  tlie  third  nerve,  there  lie 
irritation  of  the  fifth  also,  the  eflect  of  the  sympa- 
thetic would  be  rendered  nil.  The  influence  of  the 
sympathetic  on  the  pupil  can  only  be  seen  when 
neither  of  tliu  other  nerves  supplying  the  ciliary 
ganglion  is  irritated  or  paralysed. 

The  iutcrmissions  of  general  paralysis  depend 
on  the  greater  or  less  congestion  of  the  brain  or 
its  membranes.  Vulpian^  indeed,  goes  fartijer,  and 
suggests  that  mt^ny  of  the  so-called  apoplectic  attacks 
in  this  disease  are  not  due  to  over-distension  of  the 
vessels,  but  lo  :nucmia  of  parts  of  the  brain,  such 
anannia  being  the  result  of  refiex  vasoconstrictor 
]j!ienomena.  The  foci  of  wiiite  softening,  sometimes 
found  in  general  paralysis,  may  have  this  origin  ;  but 
far  more  frequently  tijis  Sf»ftening  is  the  sec|uence  of 
thrombotic  blocking'  of  minute  arteries, 
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'  But  besides  the  direct  action  of  nerves  on  the 
size  of  tlie  pupil,  tliere  are  several  reflex  acts  that 
are  wortliy  of  notice.  In  the  first  place,  the  pupil 
contracts  on  the  udmission  of  lifiht  to  the  retina, 
to  a  certain  extent  by  a  rctlex  taking  phice  in 
the  anterior  tubercles  of  the  corpora  quadrigcmina, 
between  the  optic  and  motor-oculi  nerves,  Bui  it  is 
also  probably  caused  in  other  ways  ;  for  it  occurs  after 
the  brain  is  removed^  and  also  after  death.  Janeway 
also  records  a  case  in  wliich  tliere  was  blindness, 
with  complete  atrophy  of  the  optic  nerves  and 
corpora  quadrigeniina,  and  yet  there  was  perfect 
reaction  of  the  pupil  to  hght.  BrownSequard  and 
Harley  tliink  this  takes  place  by  a  reflex  in  the 
ganglionic  cells  of  the  iris,  the  sensory  nerves  of 
the  iris  bein;?  directly  aflected  by  light.  The  pupil 
is  dilated  rcflexively,  thi^ough  the  synipatlietic,  by 
irritation  of  sensory  or  even  tactile  nerves.  The 
absence  of  any  sensory  irritatif^n  during  sleep  i3 
considered  by  Raehluiann  and  Witkowski  the  reason 
for  the  marked  contraction  of  the  pupil  dnring  tliis 
state.  To  tliis  same  cause  is  attributed  the  myosis 
in  various  forms  of  narcosis*  It  was  first  noticed  in 
anaisthesia  by  WestphaL  Labour  pains,  muscular 
movements,  nienta!  excitement,  dilate  the  pupil 
through  the  medium  of  the  sympatlietic* 

In  a  recent  case  in  the  Bristol  Hoyal  Infirmary, 
marked  myosis  was  caused  by  the  pressure  of  an 
aneurism  on  the  cervical  sympathetic.  A  series  of 
similar  cases  have  been  given  by  Dr,  John  Ogle.  In 
one  of  these  cases,  described  by  Dr.  Gairdner,  there 
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was  not  only  contracted  pupil,  but  a  remarkable 
irregularity  of  temperature,  cold  sweats  followed  by 
ilushing  accurately  limited  to  tliut  half  of  tUe  face  on 
which  the  pupil  was  affectctL  In  anotlier  case,  a 
surgeon^  in  removing  a  tumour  from  the  riglitside  of 
the  neck,  apparently  divided  the  nerve*  Next  day 
the  face  on  that  side  was  deeply  congested,  and 
marked  with  well  defined  patches  of  a  violet  red, 
Tlie  right  pupil  was  contracted,  the  conjunctiva 
normaL  In  anotlier  case,  an  American  soldier  was 
fe?hol  tlirough  the  neck  witli  a  bullet-  Two  moutlLs 
after  the  pupil  of  tlie  right  eye  was  very  small,  that  of 
tlie  left  eye  unusually  large.  There  was  slight  but 
distinct  ptosis  of  tlie  right  eye,  and  its  outer  angle 
seemed  to  have  dropped  a  little  lower  than  the  inner 
angle.  The  hall  of  the  right  eye  seemed  smaller 
than  tliat  of  tlie  left,  and  its  conjunctiva  was  some- 
what redder.  The  [»upil  was  not  only  ctrntracted, 
but  slightly  deformed,  oval  rather  than  round.  In 
a  dark  place,  or  in  half  lights,  the  diflerence  of  tlie 
pupils  was  best  seen  ;  but  in  a  very  bright  light  tlie 
two  pupils  became  nearly  of  equal  size.  The  left  eye 
watered  a  good  deal,  but  had  the  lietter  vision,  the 
right  eye  having  become  myo|>ic.  lie  complained 
of  frontal  headache,  of  loss  of  memory,  and  of  red 
flashes  in  hi-^^  right  eye  whcJi  exposed  to  the  sun- 
light, and  alst),  after  long  exposure,  in  the  left  eye. 
With  all  this  there  were  no  abnormal  retinal  a])pear- 
ances.  The  patient's  face  presented  a  curious 
appearance  after  walking  in  the  heat.  It  became 
distinctly  Hushed  on  the  right  side  and  pale  on  the 
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left.     The  flush  extended  to  the  middle  line,  but  was 
less  definite  as  to  its  limits  on  the  chin  and  lips  than     '"— 
above  these  points.    Other  cases  have  been  mentioned 
by  Eulenberg  and  Gnttman, 

That  the  size  of  the  pniiil  may  be  altered  by  reflex 
irritation  is  well  seen  in  hystero- epilepsy.  M.  Fere 
has  found  tliat  compression  of  the  ovary  modifies  the 
size  of  the  pupil,  whilst  at  the  same  time  influencing 
the  attacks.  Where  there  is  hemiansesthesia  very 
precise  relations  exist  between  the  conjunctival  and 
corneal  sensibility,  and  the  area  of  the  field  of  vision 
and  the  perception  of  colours.  During  the  attacks 
he  has  noticed  at  first  contraction  of  the  iris,  then 
dilatation,  and  afterwards  alternations  of  contraction 
and  dilatation  in  the  various  stages  of  the  attack. 
In  true  epilepsy  the  pupil  is  usually  dilated  through- 
out, though  occasionally  it  is  contracted  in  the  tonic 


stage. 


It  may  be  inferred  that  atropine  acts  on  the  nerve 
fibres,  or  on  the  ganglionic  cells.  (1)  The  sphincter 
mustde  becomes  pandytic  ;  reflex  and  accommodative 
movements  are  abolished,  and,  moreover,  paralysis  of 
accommodation  (of  the  cihary  muscle)  ensues,  wdiich 
however  remains  much  longer  incomplete  than  that 
of  the  sphincter  of  the  pupiL  Hence  it  follows  that 
the  elements  of  tlic  oculo-motor  nerve  are  paralysed, 
the  more  deeply* seated  (of  the  ciliary  muscle)  being 
the  last  to  be  aflccted.  (2)  The  dilator  muscle 
Ijecomes  strongly  contracted.  Tlie  proof  consists  in 
the  fact  that,  as  Kuete  was  the  first  to  show^,  in 
complete  paralysis  of  the  oculo-motor  nerve^  the  size 
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of  the  pupil  is  still  considerably  increased  by  atropia ; 
additional  dilatation  also  occurs  under  atropia  after 
removal  of  tlie  nerve  in  question  in  animals.  To 
explain  tliis  we  assume  a  stimulating  action  on  the 
sympathetic  nerve,  which  we  can  scarcely  imagine  to 
be  persistent,  unless  it  takes  place  l}y  intervention  of 
ganglionic  cells.  After  a  powerful  e fleet  of  atropia 
further  dilatation  of  the  pupil  will  arise  on  stimulation 
of  the  sympathetic  nerve ;  a  proof  tliat  this  nerve  at 
least  is  not  paralysed.  If  division  of  the  sympathetic 
nerve  have  previously  taken  place,  tlie  pupil  on  the 
same  side  is  not  so  fidiy  dilated  by  atropia  as  that 
upon  the  other.  BiiB  and  Cramer  saw  also  in  this 
phenomenon  a  proof  of  the  stimulating  action  upon  the 
sympathetic  nerve.  Bonders  cannot  admit  it  to  be 
Buch  ;  the  diflbrence  between  normal  and  increased 
action  of  the  sympathetic  nerve,  as  opposed  to  para- 
lysis of  the  oculu-niotor  nerve,  may  be  sufficient  to 
explain  the  difference  observed. 

Dr.  William  Ogle  recorded  a  case,  some  years 
ago,  which  adbrded  a  very  important  addition  to  the 
pathology  of  the  sympathetic. 

The  case  was  that  of  a  soldier  with  abscess  of  the 
right  side  of  the  neck,  iuvolviiig  the  sympatlietic. 
At  first  his  wife  remarked  that  the  riglit  eye  appeared 
smaller  tlian  the  left  one,  and  that  the  right  ear  was 
redder  than  its  fellow.  Two  years  afterwards  his 
condition  was  as  follows:  The  palpebral  fissure  of  the 
right  eye  was  much  narrower  than  tliat  of  the  left. 
This  was  partly  due  to  a  lowering  of  the  upper  lid, 
partly  to  an  elevation  of  the  lower  one,  and  perlia|)s 
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rather  more  to  the  latter  than  to  tlie  former  cause* 
The   eyeHcls   followed    perfectly   the   niotioM  of  the  ^.  — r, 
I  eyeball    when    the   patient   was    directed   to    look 
upwards    or   downwards.      The    right   eyel)all   was 
somewhat  retracted.     The  mixseidar  motions  of  the 
eye  were  perfect.     The  riglit  pupil  was  very  much 
contracted.     The   contracted    pupil   reacted    to   the 
light    but   slowly,  and    witliiu    very    narrow   limits. 
The  conjunctiva  in  both    eyes   was   somewhat  con- 
gested.     The    sight  was    equally   good  on  the  two 
sides,  and  on  ophthahnoscopic  examination  the  media 
and  retinae  were  the  same  one  side  and  the  other. 
The  ear  on  the  right  side  was  much  redder  than  the 
ear  on  the  left,  and  sensibly  warmer  to   the  hand. 
The  skin  of  the  right  cheek  and  the  skin  just  above 
the  right  eye  were  also  sometimes,  but  nut  always, 
pinker    than    the   corresponding    parts    on    the  left. 
The  right  side  of  the  face  was  invariably  hotter  tlian 
the   left.     Notwithstanding    the   greater   vascularity 
and  the  liiglier  temperature   of  the  right  side^  the 
man  asserted  that  he  only  sweated  on  the  left  side  of 
the  face  ;  that  when  he  walked  in  the  wind  the  left 
eye  alone  watered  ;  that  though  abundant  mucus  was 
discharged  from  the  left  nostrU,  none  ever  came  from 
his  right  one ;  and  lastly,  tliat  the  right  side  of  his 
mouth  often  felt  drier  to  him  than  tlie  oilier,   and 
that  so  dry  altogether  w^as  his  mouth,  that  he  was 
obliged,  for  comfort,   to  take   acid   drops,  so  as  to 
promote  the  flow  of  saliva.     Both  legs  and  both  sides 
of  the  body  were  sweating  equally.     After  violent 
exercise  the  relative  conditions  of  the  two  sides  of 
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tlie  face,  as  regards  temperature,  were  inverted. 
Wlien  the  inaii  way  at  rest,  the  riglit  side  was  the 
warmer  of  the  two ;  when  he  liad  exerted  liimself,  it 
was  tlie  cooler.  In  a  Turkisli  bath  not  a  drop  of 
moisture  appeared  on  tlie  rij^lit  ii^ide  of  his  face,  head, 
or  nerk,  thougli  the  corresponding  parts  on  the  left, 
and  all  the  rest  of  his  body,  were  bathed  in  sweat. 

Siicli  were  the  symptoms.  There  can  be  no 
doubt  that  they  were  the  result  of  lesion  of  the  right 
cervical  synii>athetic,  and  of  a  lesion  that  was  equi- 
valent to  division  of  that  nerve.  The  abscess  in  the 
neck  had  probably  eaten  through,  or,  at  any  rate, 
tborongldy  disorganised  the  nerve,  and  this  prob- 
ably not  only  at  one  small  spot,  but  for  some  little 
distance,  so  a^?  to  prevent  reunion.  That  the  conse- 
quent hyperemia  should  liave  persisted  so  long  is 
somewhat  remarkable  ;  for,  as  a  rule,  this  symptom 
IS  of  comparatively  short  duration  in  animals  ;  but  on 
one  occasion  ScliilT  saw  the  hypera^mia  persist  in  a 
dog  two  entire  years  without  any  great  diminution. 
The  retraction  of  tlie  eyeball,  the  narrowing  of  the 
palpebral  fissure,  and  the  contraction  of  the  pujjil 
are  all  symptoms  which  result  from  section  of  the 
cervical  sympaLhetic.  It  is  an  im[>ortant  point  that 
the  vascularity  was  not  greater  in  one  retina  tJian  in 
the  other.  Nor  was  there  any  morbid  sensitiveness 
to  light.  This  disposes  of  the  opinion  held  by  some 
physiologists,  that  the  section  of  the  nerve  operates 
simply  by  exaggerating  for  a  time  the  sensibility  of 
the  retina,  as  it  does  that  of  the  integument,  and  that 
the   partial   closure  of  the   eyelids    and   pupil  is  a 
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secondary    consequence   of  that  condition.     It   also     r 
goes  tar  to  bear  out  the  statc^ment  of  Schiff,  that  by 
no  means  are  all  the  vasomotor  nerves  of  the  head 
contained  in  the  cervical  sympathetic. 

That  the  right  side  of  the  focc  was  redder  and 
hotter  than  the  left  was  accounted  for  by  the  palsy 
of  the  circular  muscles  of  the  blood-vessels  and  the 
consequent  hypera^mia.  What  is  astonishing  is  that 
violent  exertion  should  have  had  just  the  opposite 
effect ;  hut  it  is  precisely  what  has  l)een  found  in  dogs 
by  experiment,  or  by  producing  artificial  fever,  or  by 
giving  chloroform.  The  probable  explanation  is,  that 
when  the  nerve-lesion  first  occurred,  the  hypera?mia 
of  the  right  side  was  much  more  strongly  marked 
than  it  is  at  present ;  that  in  those  early  days  there 
was  increased  activity  of  secretion  on  the  side  of  the 
nerve-lesion  ;  but  that  gradually,  owing  to  the  con- 
traction of  the  palsied  musttular  coat,  the  hyperanuia 
has  been  reduced  to  its  present  insignificant  amount, 
and  that  in  some  parts  of  the  face  this  contraction 
has  so  entirely  balanced  the  vascular  palsy,  that  in 
them  there  is  no  hyperaniiia  left,  though  at  the  same 
time  their  inability  to  sweat  shows  that  they  are  in 
some  abnormal  condition.  Heat,  exercise,  fibrile 
excitement  generally,  are  unable  to  produce  any 
great  increase  of  vascularity,  and  so  any  secretion  on 
the  aflected  side,  partly  because  of  the  unyielding 
nature  of  the  arterial  walls,  partly  because  the 
actively  dilating  nerve  fibres  have  been  severed. 
The  effect  of  these  stimulants,  which  act  with  full 
force  on  the  vessels  of  the  opposite  side,  is  therefore 
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to  invert  the  condition  of  tlie  two  sides  as  regards 
vascularity,  and  consequently  as  regards  temperature. 

Another  case  has  been  recorded  that  bears  some- 
what on  this. 

An  officer  was  wounded  on  the  riglit  side  of  the 
neck  ;  he  suffered  from  shglit  ptosis  of  the  right  eye, 
with  contraction  of  pupil  and  imperfect  vision.  Two 
years  later  tliere  was  no  unilateral  flush,  but  there 
was  a  marked  defect  in  the  secretion  of  sweat  on  the 
side  of  the  lesion  extending  to  the  neck,  arm,  and 
chest,  whilst  on  the  left  side,  which  was  not  wounded, 
the  secretion  was  j)erhaps  excessive  in  amount* 


It  is  very  doubtful  whether  lesion  of  the  sympa- 
thetic has  very  much  to  say  to  the  causation  of 
glaucoma.  The  disease  consists  in  an  increase  in 
intra-ocular  pressure,  generally  depending  on  inflam- 
mation. '  Wagner  tl links,  from  observation  of  two 
cases  of  glaucoma,  accompanied  by  neuralgia  of  the 
fifth  nerve,  that  the  sympathetic  may  take  part  in 
the  formation  of  glaucoma  in  three  ways  : 

'  1.  It  may  be  chiefly  concerned  in  the  inflamma- 
tory process. 

*  2.  It  may  be  irritated  by  pressure. 

*  3.  It  may  be  excited  reflexively  by  the  fifth.' 
The  causes  of  the  increased  pressure  are  inflammatory 
clianges  (('horoiditis  and  disorders  of  nutrition  in  the 
vitreous  body). 

Most  physiologists  deny  the  influence  of  the  sym- 
pathetic in  this  disease,  except  in  so  far  as  it  has 
to  do  with  all  inflammatory  changes  ;  but  Schmidt- 
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Einipler  considers  that  the  existence  of  an  influence     patw- 
exerted   by  the   sympathetic   on   increase  of  intra-       — 
ocular  pressure,  and  thus  on  the  occurrence  of  the 
glaucomatous  process,  is  not  to  be  denied. 

So  also  in  neuro-retinitis,  and  in  ophtliahnia 
neuro- paralytica,  tlie  influence  of  tlie  sympathetic  is 
almost  nil,  except  that  partial  paralysis  of  the  vaso- 
motors seems  always  one  of  the  factors  in  the  causa- 
tion of  inflammation. 

In  so-called  sympathetic  ophthalmia,  it  is  far  more 
probable  that  the  irritation  travels  along  the  fifth 
nerve  than  by  the  circuitous  route  of  the  sympa* 
thetic  and  the  ciho-centre  in  the  cord.  But  perhaps 
the  irritation  travels  by  the  sympathetic  fibres  con- 
tained in  the  fifth. 


Division  of  the  sympathetic  in  the  neck  is  attended 
by  a  gradual  diminution  of  the  iutra-ocular  pressure. 
.Most  of  the  vaso-contractile  branches  of  the  eye  join 
the  sympathetic  at  the  level  of  the  superior  cer- 
f  vical  gangbon.  The  nerve  fibres,  through  which  the 
iris  contracts,  enter  the  cervical  sympathetic  at  the 
middle  part  of  its  course. 

As  to  the  vasomotors  of  the  brain  and  its  mem- 
branes, some  of  t!ie  nerves  of  the  pia  mater,  entering 
with  its  vessels  partly  into  the  cerebral  cortex,  come 
from  the  vertebra!  sympathetic  plexus. 

But  the  cranial  vessels  contract  on  irritation  of 
the  cervical  sympathetic,  especially  of  tlie  upper 
ganglion. 

As  to   the  vasomotor  branches  of  tlie  ear,  the 
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vessels  of  tbe  cavity  of  the  tympanum  beoome  dilated 
after  division  of  the  cervical  sympathetic  on  tlie  same 
side.  Variatii*ns,  too,  in  pressure  within  the  labyrinth 
are  caused  by  much  the  same  conditions  as  those  of 
tlie  intra-orbital  pressure, 

III  lesion  of  the  cervical  sympathetic  oculo- 
pupilJary  symptoms  are  more  frequently  observed 
than  vasomotor.  This  is  explained  by  Eidenberg 
and  Guttman  by  the  view  that  the  oculo-pupillary 
fibres  are  more  superficial  in  the  ganglia  than  the 
vasomotors.  But  the  ganglia  are  too  small  and  too 
deheate  in  texture  for  this  explanation.  The  real 
reason,  probably,  is  that  the  vasomotor  phenomena 
are  more  transitory  than  tlie  oeulo-pupillary.  In 
some  cases  the  lesion  is  of  tlie  spinal  roots ;  and 
then  the  oculo-pupillary  and  vasomotor  phenomena 
will  ouly  co-exist  if  the  roots  of  the  tivo  first  dorsal 
nerves,  and  of  the  third  dorsal,  are  coincidently 
aBected. 

Traumatic  paralysis  of  the  brachial  plexus  may 
be  accompanied  by  vasomotor  and  oculo-pupillary 
plienomena  coincidently.  Dr.  Eoss  mentions  a  case 
in  wdiich  there  was  rupture  of  the  brachial  plexus  in 
a  young  man,  aged  nhieteen.  The  patient's  left  arm 
had  been  caught,  nine  months  before,  by  the  strap  of 
a  revolving  wheel  of  large  diameter ;  he  was  hfted 
from  the  ground  by  the  entangled  arm,  and  fell  on 
the  opposite  side  of  the  wdieel.  When  he  recovered 
consciousness,  it  w^as  found  that  his  left  arm  was 
completely  paralysed,  all  the  muscles  of  the  hand, 
forearm  and   arm,  as  well  as  the  sternal  portion  of 


INFLUENCE   OF   THK    SYJIPATHETIC    OX    THE    EYE       107 


tbe  pectoralis  major,  were  completely  paralysed,  and     path- 
became    atrophied.     The   clavitnilar  portion   of  the  ^^  — 

i  ^  The  eye 

pectoralis  major,  the  pectorah.s  mim^r,  the  internal 
and  external  rotation  of  the  humerusj  and  the  latis- 
simus  dorsi  were  spared,  while  the  serratus  niagnus 
on  the  left  side  was  enfeebled,  but  not  paralysed. 
The  patient  manifested  on  the  left  side  relative  con- 
traction of  the  pupil,  diminished  palpebral  apcrtnre, 
flattening  of  the  cornea,  diminution  of  tlie  intra-ocular 
pressure,  and,  five  months  after  the  injury,  a  slight 
relative  increase  of  temperature  in  the  left  external 
auditory  meatus* 

Injuries  to  the  cervical  sympathetic,  the  cervical 
cord,  and  the  brachial  plexus  lead  also  to  redness 
of  the  conjunctiva  and  a  flow  of  tears,  due  to  func- 
tional derangeuient  of  vasiMuotor  nerve  fibres  pass- 
ing  from  the  sympathetic*  to  tlie  first  branch  of  the 
trigeminus,  which  supply  the  conjunctival  vessels. 
Paralysis  of  these  causes  partial  relaxation  of  vessels, 
an  increase  in  the  flow  of  tears,  and  of  conjunctival 
mucous  secretion. 

Myopia,  the  necessary  consequence  of  persistent 
paralytic  myosis,  is  caused  by  the  presumed  direct 
influence  of  the  sympathetic  on  the  muscles  of  ac- 
commodation. 

Similar  phenomena  are  seen  in  non-traumatic 
diseases. 

Myosis  is  met  with  in  sclerosis  of  the  medulla 
oblongata  and  in  some  diseases  of  the  spinal  cord, 
as  tabes  cervicalis  and  progressive  muscular  atrophy. 
Be  Bosset's  views  as  to  tlie  action  uf  belladonna 
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are  important  in  considering  myosis  and  mydriasis. 
'The  ciliary  mus<de  contracts,  is  tetanised,  not  para- 
lysed, when  atropine  is  apphed  to  it.  The  ciliary 
muscle  is  the  only  structure  which  actuates  the  leus. 
It  has  no  special  rehation  to  the  Icnticuhor  changes. 
Accommodation  for  a  distance  is  an  active  product, 
whilst  that  for  near  points  is  passive,  or  due  to 
resiliency  only.  Eserine  paralyses  the  muscular 
system  of  the  eye,  just  like  pilo-carpine,  which  also 
jiaralyses/ 

Harley  and  Meryon  show  that  belladonna  stimu- 
lates the  sympatlietic.  It  increases  peristalsis, 
remedies  night-sweats,  diminishes  glandular  action 
and  the  bronchial  secretion,  and  gives  tone  to  the 
sphincter  vesica?  in  the  enuresis  of  children. 

Section  of  the  sympathetic  in  tlie  neck  produces 
often  an  adjustment  for  near  points,  witli  myosis  ; 
but  the  results  are  not  invariable,  probably  because 
all  the  sympathetic  fibres  do  not  pass  through  the 
first  cervical  ganglion,  or  through  the  portion  of  the 
trunk  above  tliat.  An  excitation  of  the  oculo-raotor 
may  determine  an  apparent  paresis  of  the  sympa- 
tlietic, wiiilst  paralysis  of  the  oculo-motor  may  give 
a  dominant  cffevl  to  the  functions  of  the  sympatlietic, 
and  the  converse  of  both  may  be  seen.  What  is 
said  to  be  paralysis  of  the  ciliary  muscle,  due  to 
pressure  on  the  third  nerve  with  im]>airment  of  its 
neurility,  may  thus  be  inter]neted  to  be  a  spasm 
due  to  the  dominant  eJlect  of  the  sympathetic,  or  of 
some  otiier  nerve  centre. 

In  a  case  mentioned  by  Dr.  Chavasse,  a  girl,  aged 
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six,  was  operated  upon  for  a  tiiinour  lying  in  tlie 
position  of  the  right  submaxillary  gland.  It  was 
found  to  tlip  down  deeply  into  the  neck.  Posteriorly 
it  was  necessary  to  dissect  away  the  trunk  of  the 
sympathetic  nerve,  as  the  tumour  rested  on  the 
transverse  processes  of  the  vertebra3.  At  the  con- 
clusion of  t!ie  operation  the  pupil  of  the  right  eye 
was  seen  to  be  contracted  to  the  size  of  a  pin's  head. 
There  was  also  drooping  of  the  upper  lid  and  well- 
marked  diminution  in  the  size  of  the  palpebral 
fissure.  TJie  sight  of  the  eye  was  unimpaired.  Two 
months  later  the  pupil  of  the  right  eye  contracted 
irregularly,  bnt  responded  slowly  to  alterations  in 
the  intensity  of  iiglit.  Aeronnnodation  good,  as  in 
the  other  eye.  No  appreciable  diflerence  could  be 
detected  in  the  size  of  the  vessels  of  the  retina.  Two 
months  later  still  the  narrowing  of  the  palpebral 
fissure  was  barely  perceptible  ;  ptosis  was  slight. 
The  pupil  was  larger  than  it  had  been,  but  was  not 
equal  in  size  to  its  fellow.  There  was  no  emaciation 
of  the  cheek,  and  no  flushings  or  redness  of  the  con- 
junctiva on  the  allected  side  had  been  noticed.  The 
symptoms  did  not  improve  beyond  this.  In  the 
operation  no  large  nerves  were  cut,  but  it  is  possible 
some  very  minute  comumnicating  branches  may  un- 
knowingly have  been  severed.  The  trunk  of  the 
cervical  sympathetic  was  grasped,  and  held  for 
some  time  in  a  pair  of  forceps,  and  hence  a  pinch- 
ing of  the  nerve  elements  and  consequent  interference 
with  the  function  of  the  nerve. 

Eemak  refers  the  decrease  in  size  of  the  palpebral 
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fissure,  and  the  ptosis,  when  the  cervical  sympathetic 
is  paralyseii,  to  an  alteration  in  the  muscular  actions 
of  the  levator  palpebral,  orbicularis  palpebrarum,  ami 
the  retractor  plicte  semilunaris,  and  tliiuks  tliat  tlrese 
muscles  are  under  die  control  of  a  tonic  power  com- 
municated through  this  nerve-trunk. 

In  some  of  the  observations  of  tumours  of  the 
neck  the  pupil  of  the  corresponding  side  was  dilated, 
and  it  has  been  thought  that  this  was  due  to  excita- 
tion of  the  cervical  sympathetic. 

Dr.  John  Ogle's  observations,  and  M.  Puitcau  s» 
together  form  a  total  of  nine  cases  in  which  this  phe- 
nomenon of  dilated  pupil  has  been  thought  to  pro- 
ceed fi'um  a  shght  compression  of  the  cervical  cord, 
causing  a  stimulation  of  tlic  muscular  dilator  fibres  of 
the  pupil  Vulpicin  throws  snme  doubt  on  this  ex- 
planation of  the  direct  influence  of  the  compression. 
He  seems,  indeed,  to  loi^k  upon  it  as  depending  on  a 
reflex  iiTitation  of  the  sympathetic  fibres  of  the  iris. 
But  surely  Ogle's  explanation  is  more  truly  analogous 
tu  the  results  of  experiments  on  animals. 

As  has  been  stated  above,  lesion  of  the  cervical 
sympathetic  does  not  always  induce  both  oculo- 
pupillary  and  vasomotor  phenomena ;  but  on  one 
occasion  Bidder  excised  a  piece  of  the  left  cervical  sym- 
pathetic from  a  Iialf-grown  rabbit.  This  was  followed 
by  the  usual  symptoms  which  result  from  the  secUon 
of  the  cervical  sympathetic.  In  about  a  month  tlie 
rabbit  bad  grown  just  as  the  other  rabbits,  and 
appeared  quite  sound.  The  left  pupil  w*as  only  half 
as  large  as  the  right,  and  the  left  eyeball  projected 
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much  less  from  the  orbital  cavity  tlian  the  right. 
The  left  ear  was  distinctly  broader  and  lonj^er  than 
the  right,  and  was  more  hypertcmic  and  warmer. 
A  fortnight  later  the  difference  in  size  was  more 
striking.  The  author  attributes  the  increase  in  the 
size  of  the  ear  to  the  increased  continued  supply  of 
blood  to  the  ear  of  tlie  young  animal,  when  all  the 
nutrition  processes  are  going  on  actively.  Drs.  Gee 
and  Abercrombie  have  recorded  a  case  of  a  child  four 
years  and  a  half  old  whose  illness  began  with  riglit 
hemiplegia  and  partial  right  ptosis  with  myosis,  and 
passed  on  in  wasting  to  parajdegia,  an  elastic  swell- 
ing appearing  on  the  right  side  of  the  spine  in  the 
upper  dorsal  and  lower  cervical  region.  Besides  the 
myosis  there  was  further  evidence  of  sympathetic 
involvement,  in  the  hcl  that  the  temperature  of  the 
nuhi  ear  was  three  de^zrees  hidaer  than  tliat  of  the 
left.  The  diagnosis  arrived  at  was  vertebral  caries 
with  abscess  involving  the  inferior  cervical  sympa- 
thetic ganglia,  and  accompanied  by  a  subacute  de- 
scending polio-myelitis.  The  condition  proved  to  be 
a  sarcomatous  tumour,  seated  deeply  in  the  neck  and 
upper  thorax,  and  growing  into  the  spinal  canal 
through  the  foramina.  The  ganglion  was  not  to  be 
found,  and  the  spinal  cord  showed  some  evidence  of 
change  in  the  cervical  region  and  below. 

The  whole  question  of  optical  delusion  is  more  or 
less  under  the  influence  of  vasomotor  action.  In 
health,  the  impression  of  an  external  object  is  carried 
to  the  retina,  and  thence  to  the  corpora  quadrigemina. 
Thence  it  is  transmitted  to  the  angular  gyrus  as  a 
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sensory  centre,  and  reflected  on  to  the  anterior  lobes 
for  perception*  Bnt  in  certain  variations  of  the 
vascular  tone  of  the  vessels  of  the  angular  gyrus 
this  centre  seems  to  liave  the  power  of  evolving 
optical  delusions,  wliolly  irrespective  of  external 
impressions.  Many  of  the  phenomena  of  febrile 
delirium,  of  delirium  tremens,  and  of  mania  are 
produced  by  the  vascular  congestion  or  by  anosmia 
of  the  angular  gyrus.  Probably,  too,  the  false  sensa- 
tions of  optical  im])rcssions  depend  on  a  similar  con- 
gestive condition  of  the  gyi'us,  inehidiDg  many  of  the  ^ 
varieties  of  hallucination  and  illusion,  ^H 

In  lesion  of  the  cervical  sympathetic,  not  only  are 
the  oculo-pnpillary  phenomena  more  frequently  met 
with  than  the  vasomotor,  but  the  phenomenon  in  the 
domain  of  the  vasomotor  nerves  is  inconstant  and 
transient.  Yulpian  thinks  tliat  there  are  vasomotor 
symptoms  at  the  l>eginning  of  every  affection  of  the 
sympathetic,  whicli  may  disappear  later;  and  this 
view  is  most  in  accordance  with  the  result  of  obser- 
vations of  sympathetic  lesions  in  other  parts  of  the 
body.  The  alternation  between  irritation  and  para- 
lysis is  rare.  Although  a  few  cases  are  on  record  of 
injuries  to  the  cervical  sympathetic,  chiefly  from  gun- 
shot wounds,  yet  uncomplicated  injury  of  this  portion 
of  the  sympathetic  *5ystem  is  very  rare.  Cases,  too, 
of  irritation  of  the  cervical  sympathetic  are  much 
less  often  met  with  than  those  of  paralysis ;  but  they 
do  occur  in  connection  with  abscesses  in  the  neck, 
with  the  pressure  of  tumours  in  the  early  stage,  with 
injuries  in  the  neck,  injuries  of  the  spinal  cord  and 
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lastly  with  extension  of  inflammation  to  tbe  cervical     path- 
ganglia  from   inflammatory   lesions   of    the   pleura.       — ^ 
Such  irritation  is  sometimea  met  with  in  the  superior  cervicm 
cervical  ganglion.     It  is  not  very  unusual,  in  tubercle  ^^^^^ 
of  the  lungs  and  pleura,  to  find  the  inferior  ganglion 
with  decided    hyperplasia  of  the   counectivG  tissue, 
and  sometimes  even    tuberculous.     Paralysis  of  tlie 
cervical   sympathetic,   except    from    accidents,   will 
most  probably  depend  on   the  presence  of  tumours 
that  have  advanced  so  far  as  to  have  passed  the  stage 
of  irritation,  and  to  have  led,  eitlier  temporarily  or 
altogether,  to  the  destruction  of  the  functions  of  the 
cervical   sympathetic.     The   word   '  temporary  *  can 
only  be  used  in  this  connection  when  the  tumour  is 
one  that  can  be  cured,  or  can  be  eradicated  without 
injury  to  the  nerve.     In  some  of  the  cases,  for  in- 
stance, in  which  tlie  pressure    had  been  caused  by 
aneurism,  the  myosis  has  disappeared  after  ligature 
of  the  carotid. 

Earely  do  oculo-pupillary  phenomena  occur  from 
the  pressure  of  glandular  swellings.  They  are  more 
common  as  the  result  of  carcinomatous  growths- 
Next  perhaps  in  importance  are  mechanical  injuries, 
especially  gunshot  wounds,  afTecting  either  the  cer- 
vical sympathetic  itself,  or  the  brachial  plexus,  or  a 
portion  of  the  spinal  column.  The  sympathetic  is 
often  involved  in  injuries  to  the  spine  or  to  the 
brachial  plexus.  Myosis  is  met  with  sometimes  as 
the  result  of  lateral  curvature  of  the  spine  and  of 
various  diseases  of  the  cervical  cord,  but  this  is  by 
no  means  constant. 
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In  several  cases  of  tumour  pressing  on  the  cervical 
cord,  tlie  writer  has  found  neither  oculo-pupillary 
nor  vasomotor  symptoms,  except  that  in  one  case  gly- 
cosuria was  present.  Two  cases  have  been  recorded 
of  pressure  of  enlarged  vessels  upon  the  nerves  giving 
rise  to  sympathetic  symptoms.  In  one  of  these  cases 
the  pressure  had  induced  uniLateral  sweating* 

The  sympathetic  may  be  affected  also  in  connection 
with  pulmonary  disease  of  the  corresponding  side- 
Is  this  connection  direct  or  reflex  ?  Sometimes  reflex, 
sometimes  direct.  The  gangha  may  be  compressed 
by  tubercle  in  cases  where  the  lungs  are  tuberculous, 
and  especially  where  the  lung  of  the  corresponding 
side  is  thus  affected.  The  unilateral  blush  of  pneu- 
monia, on  the  other  hand,  is  more  probably  a  reflex 
phenomenon. 

The  synipatlietic  is  thus  brought  into  association 
with  a  considerable  number  of  diseases,  not  always  as 
the  structure  primarily  affected.  This  is  especially 
the  case  with  disease  of  the  spinal  cord,  with  cervical 
myelitis,  tabes  dorsalis,  and  progressive  muscular 
atrophy.  In  somewhat  the  same  degree  is  the 
sympathetic  associated  with  progressive  hemiatrophy 
of  t!ie  face. 

As  regards  diseases  that  are  more  closely  con- 
nected with  the  cervical  sympathetic,  the  influence  of 
this  portion  of  the  nerve  may  be  felt  to  a  certain 
extent  in  glaucoma,  neuro-retinitis^  and  ophthalmia 
neuro-paralytica  ;  whilst  it  is  of  primary  importance 
in  some  forms  of  optical  delusion  and  in  exoph- 
thalmos.    In  sleep,  and  in  its  antagonist  *  insomnia, 
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in  sunstroke,  in  some  forms  of  hemiplegia,  in  many     P-^^n- 
varieties  of  headache,  and  particularly  in  heniierania,  j^^ — 
in    general    paralysis    of    the    insane,    in    paralytic  ^^^ 
dementia,  in    all    the   inflammatory  diseases  of  the  ^^^^ 
brain  and  its  membranes,  and  in  epilepsy,  the  role  of 
the  cervical  sympathetic  is  an  exceedingly  important 
one.     In  the  various  forms  of  acute  mania,  wliere  tlie 
symptoms  of  tlie  greatest  excitement  alternate  with 
periods  of  perfect  health,  the  phenomena  could  not 
be  reasonably  explained,  except  by  variation  of  the 
blood  supply  and  the  calibre  of  the  vessels,  nor  can 
unilateral  ephidrosis  depend  on  anything,  except  on 
lesion  of  the  cervical  sympathetic,  or  of  those  nerves 
or  nerve-centres  with  which  the  cervical  sympatlietic 
is  closely  associated,     Dr,  W.  Ogle  s  case  shows  tliat 
this  need  not  necessarily  be  on  the  side  corresponding 
to  the  sweating.    The  sweating  may  be  a  normal  pro- 
cess, the  abnormality  being  the  absence  of  this  function 
on  the  opposite  side,  dependent  on  the  long-continued 
lesion  of  the  cervical  sympathetic  on  that  side. 
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CHAPTER  V. 

EXOPUTHALMIC   GOITRE. 

The  protrusion  of  the  eyeballs,  the  enlargement  of 
the  thyroid  gland »  and  the  cardiac  palpitation  nmy 
juicgMtre  exist  in  exophthalmic  goitre  in  such  varied  degree^ 
that  it  is  difficult  to  assign  an  overwhelming  import- 
ance to  any  one  of  them.  It  will  be  seen,  however, 
that,  much  as  the  protrusion  of  the  eyeballs  may  be 
delayed,  little  as  the  thyroid  gland  may  be  eidarged, 
it  is  exceedingly  rare  that  the  palpitation  on  slight 
exertion  should  not  show  itself  at  an  eai4y  stage  of 
the  disease^ 

Certain  coarse  lesions  have  been  found  in  the 
cervical  sympathetic  with  this  group  of  symptoms. 
Eulenberg  and  Guttman  have  collected  nine  such 
cases.  The  inferior  cervical  ganglion  is  most  fre- 
quently aflected.  In  Dr.  Warner's  case  there  were 
lesions  of  the  sympathetic  on  one  side  of  the  head. 
The  right  side  of  the  face  was  flushed  up  to  the 
middle  Hue,  the  right  ]jupil  dilated,  the  right  iris 
much  darker  in  colour  of  late  years  than  the  left, 
the  tliyroid  normal. 

In  a  case  quoted  by  Woods,  the  lower  cervical 
ganglia,  especially  the  right,  were  thicker  and  redder 
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than  normal.  There  was  increase  of  connective 
tissue,  growth  of  nuclei  and  of  spindle-shaped  cells  ; 
the  ganglion  cells  were  few. 

In  Dr,  Shingleton  Smith's  case  there  was  marked 
shrinking  of  the  cells  of  tlie  inferior  cervical  ganglia. 
In  one  case,  mentioned  at  the  International  Medical 
Congress  in  London  by  Dr,  Guuneau  de  Miissy,  there 
was  decided  pigmentation  of  the  face,  due  to  defect 
of  innervation,  caused  by  the  enlargement  of  thoracic 
glands  about  the  bronchi  and  trachea  in  the  immc' 
diate  vicinity  of  the  yagus^  giving  rise  to  irritation 
of  the  vagus.  This  association  of  exophthalmos  mth 
pigmentation  has  also  been  observed  by  the  WTiter  in 
one  case. 

Seeligm tiller  mentions  a  smith,  in  whom,  eight 
days  after  a  severe  blow  above  the  clavicle,  dilatation 
of  the  pupil  and  of  the  palpebral  chink,  exoph- 
thalmos, pallor,  diminution  of  temperature,  and 
flattening  of  the  left  cheek  occurred,  depending  on 
clonic  narrowing  of  the  arteries.  Other  observers 
have  noticed  induration  and  hypertrophy  of  con- 
nective tissue,  chiefly  of  the  lower  cervical  ganglia, 
with  pigmentation  of  cells.  Perhaps  the  most  con- 
sistent view  has  been  expressed  by  Professor  Mobius, 
when  he  says  that  exophthalmic  goitre  is  not  an 
^dependent  disease,  but  is  a  group  of  symptoms, 
partly  depending  on  local  lesions  of  the  medulla 
oblongata,  or  of  the  cervical  cord,  or  of  tlie  sympa- 
thetic, but  partly  occurring  more  or  less  in  the  course 
of  severe  neuroses,  such  as  hysteria  and  the  various 
psychoses. 
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But  whilst  some  of  the  phenomena  point  to  lesion, 
— ^^^    direct  or  reflex,  of  the  sympathetic,  it  is  not  possible 
micgdiru    to  credit  this  system  of  nerves  with  the  causation  of 
all  the  syinptonis. 

The  exoplithalmos  itself  could  only  be  associated 
with  tlie  sympathetic  by  means  of  a  persistent  tetanic 
contraction  in  the  unstriped  ocular  muscles,  and  for 
this  there  is  little  physiological  analogy.  This  pro- 
trusion of  the  eyeball  seems  to  depend  on  deposit  of 
fat  behind  the  eyeball  and  on  venous  hy{>eriemia, 
even  if  some  spasm  of  the  unstriped  orbital  muscles 
co-operate  in  its  production. 

One  symptom  connected  with  the  eye,  first  noticed 
by  Von  Graefe,  is  due  to  disturbed  innervation  of 
Miiller  s  unstriped  orbital  muscles;  an  immobility  of 
the  upper  lid,  which  no  longer  follows  the  movements 
of  the  eyeball,  as  in  health.  This  interference  with 
the  consensus  of  the  movements  of  the  lid  with  tliat 
of  the  globe,  especially  when  the  latter  is  dii^ected 
downwards,  may  precede  the  exophthalmos,  and  is  not 
seen  in  protrusion  of  the  eyeball  from  mechanical 
causes. 

The  two  chief  sympathetiti  symptoms  then  are 
the  goitre  and  the  accelerated  action  of  the  heart, 
and  both  these  phenomena  are  connected  with  paresis 
of  nerve  rather  than  with  irritation.  The  goitre 
seems  wholly  caused  by  enlargement  and  dilatation 
of  vessels  in  the  thyroid.  The  arteries  are  tortuous 
and  pulsaitug  and  the  veins  engorged.  The  temper- 
ature of  the  part  is  somewhat  higher  than  that  of 
other  parts  of  the  body.     It  is  true  that  division  of 
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the  cervical  syrapatlietic  is  not  followed  by  swelling 
of  the  gland,  but  in  exophthalmos  there  are  not  only 
conditions  answering  to  division  of  the  sympathetic  ^*«e<**^' 
in  the  neck,  but  extreme  acceleration  of  the  heart's 
action  as  well. 

The  palpitation  is  more  difficult  of  explanation. 
If  it  be  due  to  irrit^ition  of  the  syuipatbetic,  the 
irritation  must  be  persistent,  which  is  contrary  to 
physiological  experience.  If  due  to  paralysis,  the 
usual  effect  would  be  syncope ;  because,  the  in- 
fluence of  the  sympathetic  cardiac  nerves  being  cut 
off,  the  inhibitory  action  of  the  vagus  would  suffice 
to  antagonise  the  automatic  energy  of  the  cardiac 
ganglia.  Eulenberg  and  Guttman  seek  to  explain  it 
by  allowing  a  paralysis  of  the  cervical  sympathetic, 
the  first  effect  of  which  will  be  a  vasomotor  dilatation 
of  the  cardiac  vessels  (the  coronaiy  arteries) ;  and 
this  dilatation,  by  permitting  a  greater  flow  of  blood 
to  the  muscular  tissue  of  the  heart,  stimidates  the 
cardiac  ganglia  to  abnormal  activity. 

It  seems  strange,  however,  that  a  similar  result 
does  not  always  ensue  when  the  action  of  these 
cardiac  nerves  is  cut  off.  Wliat  need,  indeed,  is 
there,  under  this  theory,  that  syncope  sliould  ever 
take  place  ?  Dr.  Handfield  Jones,  however,  beUeves 
that  tlie  palpitation  in  exophthalmic  goitre  is  due  to 
paralysis  of  the  vagus. 

The  implication  of  the  sympathetic  is  shown  by 
the  perspiration  and  diarrhoea  so  common  in  ex- 
ophthalmic goitre,  as  well  as  in  the  occurrence  of 
pigmentary   disturbances,   instances   of  wliich   have 
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been  already  given.  Trousseau  has  seen  vitiligo  in 
connection  with  it,  and  Leube  scleroderma. 

As  in  many  diseases  that  own  a  sympathetic 
origin,  lesions  of  the  ganglia  are  not  always  to  be 
demonstrated.  Nor  is  the  pathology  of  the  affection 
free  from  controversy.  The  phenomenon  has  been 
sought  to  be  explained  by  poverty  of  blood,  by  an 
aflection  of  the  heart,  by  a  special  disease  of  the 
nervous  system,  by  the  mechanical  effects  of  the 
goitre.  With  reference  to  some  of  these  so-called 
explanations,  it  is  enough  to  point  out  that  tlie  sym- 
ptoms of  exophthalmic  goitre  are  seldom  if  ever  met 
with  amonsf  the  lar^e  class  of  clilorotic  and  anaemic 
patients;  that  of  the  numerous  conditions  of  the 
heart  associated  witli  palpitation,  acceleration  of  the 
cardiac  action  has  never  been  known  by  itself  to  lead 
either  to  the  thyroid  enlargement  or  to  the  exoph- 
thalmos, to  say  nothing  of  the  immobile  condition  of 
the  eyelid ;  wliilst  mechanical  pressure  of  the  goitre  is 
proved  to  be  unable  to  produce  the  same  phenomenon, 
partly  by  the  large  number  of  cases  of  thyroid  en- 
largement in  some  specially  goitrous  districts,  in  whom 
no  cardiac  or  exophthalmic  symptoms  are  found  ; 
partly  by  tiie  fact,  so  frequently  recognised,  that  all 
swelling  of  the  thyroid  may  be  absent  throughout 
the  whole  course  of  a  case  of  exophthalmos,  whilst 
very  often  the  condition  of  the  heart  and  eyeball 
precede  for  a  considerable  time  the  swelling  of  the 
thyroid  gland. 

One  case  is  on  record  in  wliich  the  lower  cervical 
ganglia,  especially  on  tlie  right  side,  were  thicker  and 
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redder  than  normaL  The  connective  tissue  was  in- 
creased, as  well  as  the  nuclei  and  spindle-shaped  cells. 
The  ganglion  cells  were  few  in  number. 

Besides  the  leading  phenomena  referred  to  above, 
there  have  been  noticed  v^arious  coincident  paralyses 
of  face  or  of  some  of  the  muscles  of  the  eyes,  ulcera- 
tion of  the  cornea,  and  dilatations  of  the  retinal  veins. 
The  pupil  is  generally  normal,  but  is  sometimes  con- 
stricted. Dilatation  of  the  pupil  is  not  so  common  ; 
but  in  a  recent  case  the  writer  observed  great  dilata- 
tion of  tlie  left  pupil,  with  exophthalmos,  enlarged 
thyroid,  palpitation,  and  crepitation  at  the  right 
apex. 

Great  irritability  is  sometimes  present,  and  some 
intellectual  disturbance,  which,  in  a  few  instances, 
has  developed  into  mania.  There  is  generally  some 
elevation  of  tem])erature.  Sensory  disturbances  of 
the  fifth  nerve  are  sometimes  coincident  with  exoph* 
thahnos,  with  occasional  redness  of  the  face,  unilateral 
or  on  both  sides.  It  will  be  seen  that  the  infre- 
quency  of  this  symptom  is  very  remarkable,  taken  in 
connection  with  the  dilatation  of  the  thyroid  vessels. 
Basedow  says  the  disease  is  a  result  of  a  scrofulous 
dyscrasia ;  Aren  calls  it  a  neurosis  of  the  sympa- 
thetic ;  Trousseau,  a  congestive  neurosis  of  the 
whole  ganglionic  system ;  Charcot  believes  in  a 
psychical  origin  ;  Jaccoud  considers  it  a  paralysis  of 
the  vasomotor  centres  and  cervical  ganglia,  and  says 
tliat  the  beating  of  tlie  heart  is  due  to  the  less  re- 
sistance in  the  dilated  vessels,  that  this  dilatation  is 
increased    by  the  heait-beats,   that  tlience   there   is 
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Path-     tumefaction  of  the  thyroid  gland,  that  the  cerebro- 

"htfaAi  ^P'^^^  ^^  ^^  '^^  *^^  ^^^^^  excited  by  the  peculiar 
s  goitre  blood-flow,  that  the  brain  shows  psychical  dis- 
tnrbance,  and  the  cilio-spinal  region  produces  ex- 
ophthalmos by  spasm  of  the  orbital  muscles  and  of 
the  muscles  of  MUller,  and  dilatation  of  pupil  by 
spasm  of  the  radiating  fibres  of  the  iris.  Daviller 
believes  it  to  be  an  ansBmia  of  the  cilio-spinal  regions 
of  the  cord,  causing  an  exaggeration  of  the  reflex 
power ;  whilst  Eulenberg  and  Guttman  think  it  a 
paralytic  condition  of  the  cervical  .sympathetic. 

Of  the  exophthalmos,  the  goitre,  and  the  cardiac 
disturbances,  no  one  of  the  three  causes  the  rest. 
Certainly  the  phenomena  cannot  be  caused  by  the 
compression  of  vessels  or  of  the  cervical  sympathetic 
by  the  goitre.  Experiment  on  the  cervical  sympa- 
thetic may  produce  all  the  phenomena,  but  not  co- 
incidently.  They  are  generally  a^ssociated  with  a 
neurotic  diathesis  and  history.  Albuminuria  and 
diabetes  may  accompany  them,  the  albuminuria 
being  due  to  paralysis  of  the  sympathetic  of  the 
kidneyj  coming  from  the  renal  plexus  (Begbie).  The 
symptoms  may  be  associated  witli  psychical  pheno- 
mena. Thus  three  cases  of  completely  developed 
Graves's  disease  have  come  into  Bethlehem  Hospital 
within  the  last  few  years.  All  three  of  these  cases 
liave  been  young  women,  and  there  was  evidence  of 
hereditary  insanity  (in  two  of  them  in  the  direct 
line).  One  case  began,  as  far  as  was  known,  w^ith 
exalted  dehrium  and  excitement ;  the  other  two  were 
originally  depressed,  and  had  melanchuhc  delusions; 
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but  in  all  there  was  a  tendency  to  impulsive  violence, 
to  refusal  of  food,  and  to  dirtiness  of  habits ;  the 
sexual  functions  seemed  little  or  not  at  all  aflected. 
With  these  may  be  connected  three  other  cases  in 
which  some  of  the  symptoms  of  Graves*8  disease 
have  been  noted.  In  one,  an  instance  of  recurrent 
mania  in  a  lady  of  twenty-one,  most  marked  ex- 
ophthalmos is  present  with  each  recurrence  of 
excitement;  this  patient  was  most  markedly  bene- 
fited by  hyoseyamine.  In  a  second  case,  the  sjnnp- 
toms  are  slowly  developing  (1880);  and  in  a  third, 
a  male  of  thirty-nine,  the  exophthalmos  accom- 
panied general  paralysis,  and  his  pulse  varied  from 
100  to  150. 

M.  Noel  Gu(5neau  de  Mussy  has  described  four 
cases  which  have  come  under  his  notice.  Two  of 
these  occurred  in  males  and  two  in  females.  In  all 
four  the  ordinary  symptoms  were  observed,  while 
two  were  conspicuous  for  enlargement  of  tlie  tracheo- 
bronchial glands,  two  for  distinct  choreiform  move- 
ments, and  two  for  muscular  weakness  and  trembling 
of  the  limbs.  In  two  there  were  cardiac  complica- 
tions, and  in  one  pigmentation  of  the  face,  IL  G.  de 
Mussy,  who  is  an  advocate  of  the  theory  of  defect 
of  innervation,  lays  great  stress  on  tJie  enlargement 
of  the  thoracic  glands  about  the  bronchi  and  trachea, 
and  in  the  immediate  vicinity  of  the  pneumogastric 
nerve.  These  may  form,  he  thinks,  the  initial 
factor  of  the  phenomena  of  the  disease.  In  support 
of  the  defect  of  innervation  theory  lie  further  ad- 
duces the  pigmentation  of  the  face,  of  which  he  sees 
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a  plausible  explanation  in  the  irritation  of  the  pneu- 
mogastric  nerve. 

It  would  seem  strange  pathology  to  attribute  one 
set  of  symptoms  to  paralysis  of  the  sympathetic 
and  another  to  irritation,  although  this  has  been  done 
by  some.  Thus  it  may  be  said  that  theexopbtlialmos 
may  be  a  result  of  a  spasm  of  the  muscular  fibres 
of  Muller,  and  that  the  palpitation  is  the  result  of 
over-activity  of  tlie  sympathetic  cardiac  nerves. 
But  the  swelhng  of  tlie  thyroid  glaud,  the  consequence 
of  ac!cuuuilatioii  of  blood,  the  vascular  state  of  the 
head,  the  arterial  i>nlsation,  are  all  due  to  dilatation 
of  vessels ;  and  this  dilatation  is  usually  met  with 
as  a  result  of  sympathetic  paralysis.  To  meet  this 
difficulty  it  has  been  suggested  by  Poiuearc  and 
others  that  the  face  is  not  always  cougestedj  that  it 
is  more  often  pale,  but  that  it  varies  from  moment  to 
moment  J  and  that  it  certainly  gives  no  evidence  of 
vasomotor  paralysis ;  whilst  tlie  disturbances  of  the 
pupil  vary,  the  pupil  being  sometimes  dilated,  some- 
times contracted ;  and  that  the  enlarged  thyroid  is 
not  the  result  of  a  purely  passive  cougcstion,  but  of  an 
active  one,  and  is  probably  rather  ihe  consequence  of 
vasO'dilator  activity  than  of  vaso-constrictor  inertia. 
The  vessels  are  in  a  peculiar  condition*  There  is 
often  an  irregular  spasmodic  constriction,  forming 
little  vascular  aulp!dla^  and  almost  amounting  to  an 
erection.  The  arterial  beats  are  not  constant  and 
regular,  but  appear  and  disappear,  unlike  the  state 
of  arteries  dilated  from  sympathetic  paralysis,  and 
are  due  rather  to  energy  of  the  cardiac  impulse  tlian 
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to  relaxation  of  the  vascular  walls.  The  general  ex- 
citation of  other  portions  of  the  sympathetic  system 
seems  to  bear  out  this  view.  An  exophthalmic  patient 
is  apt  to  s'jlTer  from  abdominal  pain,  possibly  due 
to  intestinal  contraction.  Diiirrhcea  may  be  present, 
not  a  mere  flux,  a  relief  from  overdistended  paretic 
intestinal  vessels,  but  from  hypersecretion.  Catarrhal 
bronchitis  is  met  witli,  excessive  emotion,  and  even 
mania,  as  before  stated. 

It  is  only  riglit^  in  the  interests  of  science,  to 
mention  cases  in  which  post-mortem  appearances 
have  been  found.  To  theorise  truthfully  is  only  pos- 
sible on  ascertained  data ;  and  the  important  decision 
between  a  pathological  anatomy  of  sympathetic 
irritation  and  sympathetic  paralysis  can  only  be 
arrived  at  by  the  records  of  fiital  cases. 

In  a  case  mentioned  at  the  Socirte  de  Mede- 
cine  of  Paris,  the  sympathetic  nerve  was  carefully 
examined.  The  lower  cervical  ganglia,  especially 
on  the  right  side,  were  much  enlarged  and  reddened. 
Under  the  microscope  the  ganglionic  structure  was 
found  almost  obliterated,  wliat  remained  of  it  being 
inclosed  in  the  meshes  of  hypertrophied  connective 
tissue,  which  composed  the  greater  part  of  the 
ganglion.  Predominance  of  the  connective  element 
and  diminution  of  the  nervous  element  constituted 
the  alteration.  In  a  case  of  Dr.  Eeith*s,  the  left  eye 
protruded  very  much,  and  seemed  to  be  larger  than 
the  right.  The  right  eye  was  normal  for  a  long  time» 
but  became  nearly  as  prominent  as  tlie  left.  The 
eyeballs  were  motionless,  but  sight  was  good.     The 
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EjtcTlthAi   ^^^^^  ^^^  close  them  over  tlie  eyes.     Pulse  100,  full 
I  jnic goitre    ^j^^  regular,  but  quickened  before  death,  which  took 
place  two  days  after  he  came  under  observation.     At 
the  autopsy  the  glands  of  tlie  neck  were  somewhat 
enlarged,  hard,  but  not  adherent,  not  pressing  upon 
the  vessels  or  nerves  ;  the  thyroid  body  about  half  as 
large  again  as  usual,  the  enlargement  being  entirely 
produced  by  the  lateral  lobes  extending  upwards  by 
the  side  of  the  thyroid  cartilage,  but  not  pressing 
either   backwards   or   outwards,  and    therefore  not 
pressing  upon  the  vessels  or  nerves,  and  not  forming 
any    marked    external    tumour.      The   pericardium 
contained  about  3  oz.  of  pale  albuminous  serum,  but 
without  any  trace  of  disease.     Liver  large,  weighing 
64  oz.     Spleen  large,  weighing  20  oz,,  much  loaded 
with  blood ;  splenic  pulp  very  friable,  breaking  down 
with  the  least   force.       The    sympathetic   nerves  of 
both    sides,  but   especially  of  the   left,    large ;    the 
middle  and  lower  cervical  ganglia  of  the  left  side 
much  enlarged,  very  firm   and  hard.     The  middle 
cervical  ganghon  thick  in  length,  varying  in  width 
from  i  to  ^  inch,  the  lower  cervical  |  inch  long, 
nearly  uniformly  ^  inch  wide ;  the  connecting  cords 
correspondingly  enlarged.      Of  the  branches,  those 
proceeding  from  the  middle  cervical  to  the  inferior 
thyroid  artery,  and  those  from  the  lower  cervical  to 
the  vertebral  artery,  were  much  more  enlarged  than 
the  remainder,  which   varied  little  from  the  normal 
size.      Under    the    microscope    the    ganglia   seemed 
loaded  with  granular  matter,  observing  to  a  great 
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extent  the  appearance  of  nerve  tubes  and  cells,  and     path- 
resembling  more  tliaii  anything  else  tlie  aspect  of  a  ^y^~^^^ 
lymphatic  gland  in   the  early  stage  of  tuberculous  'n»c&<>i^« 
deposit.     The  dorsal,  lumbar^  and  8emihmar  ganglia 
of  nearly   the  natural  aize.     On  the  rit^ht  side  the 
michlle  and    Itnver    cervical  ganglia,   especially    the 
latter,  were  enlarged,  (irm,  and  liard,  presenting  ap- 
pearances  similar  to  those  of  the  left  side,  but  not  to 
such  an  extent.     Tlie  celhilar  tissue  surrounding  the 
ganglia  of  botli  sides  was  thickened  and  hardened. 

This  case  is  soinewliat  peculiar  by  the  absence  of 
any  record  of  palpi  tat  ion.  As  has  been  said,  the 
goitre  may  be  absent,  the  exophthalmos  may  be  very 
late  in  its  development,  or  may  never  be  present ; 
but  the  cardiac  plienomena  are  m  most  instances 
early,  persistent  and  inevitable. 

Careful  examination  of  the  cervical  sympathetic 
ias  been  made  also  in  a  case  of  exoplithalmic  goitre 
by  Dr.  W.  Hughes.  The  chief  point  observed  in  the 
cervical  ganglia  was  their  dense  infiltration  with  round 
cells.  A  certain  number  of  cases  seem  to  own  a 
reflex  origin,  and  Iiere  coarse  recognisable  lesions  of 
the  cervical  ganglia  are  not  to  be  expected*  The 
fact,  too,  of  this  reflex  origin  tells  more  in  favour  of 
the  irritation  tlieory  than  of  the  paralytic. 

Sucli  a  case  is  reported  by  Mr.  Hutchinson.  Six 
months  before  admission  proptosis  occurred  ;  four 
months  afterwards  the  thyroid  became  enlarged.  On 
admission,  the  right  lol)e  of  the  thyroid  Avas  larger 
than  the  left,  but  neither  w*as  greatly  enl?M'ged. 
Distinct  puliiatioo  was  felt  over  both  lobes.     Occa- 
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—  thought  was  due  to  nervousness.  Palpitation  had 
ic  goitre  come  on  quite  recently  since  she  noticed  the  proptosis. 
She  had  a  voracious  appetite,  never  feeling  satisfied. 
Had  su flier ed  from  diarrhcea  continuously  for  the  last 
four  months.  Had  lost  a  little  flesh.  Since  the 
onset  of  the  disease  has  become  very  cross-tempered, 
and  ready  to  fsnajj  at  anything,  without  being  able 
to  help  iL  Slie  often  became  finshed  without  any 
cause  wliatever,  and  at  night  coni])lained  of  heat. 
Sometimes  slie  saw  double,  but  this  was  not  c^jnstant. 
Had  muscte  vulitantes.  The  catamenia  were  regu- 
lar, but  had  been  very  scanty  the  last  four  or  five 
times ;  and  the  first  favourable  symptom  wrs  the 
return  nf  tlie  catamenia  to  their  natural  condition. 
The  only  physical  sign  of  cardiac  disturbance  was  tlmt 
the  fjrst  sound  was  much  intensified.  Under  bella- 
donna she  became  much  better. 

The  symptoms  coexist  sometimes  witli  nerebral 
phenomena,  or  with  some  cerebral  lesion 

Dr.  Fciiwick  has  recorded  cases  of  a  similar 
nature,  in  one  of  which,  besides  the  proptosis,  the 
bronchocele,  and  tlie  palpitation,  there  was  cessa- 
tion of  the  catamenia,  tinnitus,  occipital  headaclic, 
flushing,  thii'st,  and  alternate  diarrhcea  and  consti- 
jmtion  ;  in  another,  frontal  headache,  irritability, 
subjective  feelifig  of  heat,  with  arrest  of  tlie  cata- 
meniiK 

Lijury  to  the  restiform  body  may  lead  to  ex- 
ophthalmos in  animals  ;  and  with  reference  to  this 
Brown-Stiquard  has  observed  exophthalmos  in  animals 
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burn  of  parents  in  whom  protrusion  of  the  eyebalis  Path- 
had  foHowed  this  injury.  This  interesting  fact  has 
been  witnessed  a  good  many  times ;  and  Brown- 
Sequard  has  seen  the  transmission  of  the  morbid 
state  of  the  eye  continue  through  four  generations. 
In  these  animals,  modified  by  lieredity,  the  two  eyes 
generally  protruded,  although  in  the  parents  usually 
only  one  sliowcd  exophthaluios,  the  lesion  liaving 
been  made  in  most  cases  only  on  one  of  the  corpora 
restiformia. 

Dr.  Ban  ham  has  recorded  a  case  with  severe 
paroxysms  of  neuralgia,  aflecting  the  whole  of  the 
left  side  of  tlie  face,  but  at  times  concentrating  itself 
with  special  violence  at  the  supra-  and  infra-orbital 
regions,  and  over  the  malar  bone.  At  sucli  times 
thei'e  is  great  tenderness  over  the  affected  parts. 
The  patient  com])Iains  also  of  a  constant  feeling  of 
formicatiun,  especially  in  the  skin  about  the  chin. 
There  was  ptosis  of  the  left  eyelid,  dilatation  of 
the  left  pupil,  some  amount  of  external  strabismus, 
tlie  movements  of  the  eye  being  extremely  linjited. 
Marked  protrusion  of  the  left  eyeball :  some  deafness 
of  the  left  oar,  apparently  of  central  origin.  There 
were  also  other  paralytic  symptoms — slight  [)rotrusion 
of  the  tongue  to  the  left,  suspicion  of  some  amount 
of  paralysis  of  the  right  side  of  tlie  face,  defective 
sight  of  the  riglit  eye.  Tlie  diagnosis  was  of  a 
tumour  at  tlie  base  of  the  brain,  corresponding  with 
the  middle  fossa  of  the  skull  ;  its  inlluence  by 
meningitis  or  otherwise  extending  Ijcyond  this  limit 
so  as  to  affect  the  auditory  and  hypoglossal  nerves. 
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The  case  is  interesting  in  this  relation,  as  an  example 
of  paralytic  exophtlialmos. 

Dr,  Story  has  recorded  a  case  in  whi(*li  symptom? 
of  cxoplithahnic  goitre  occurred  temporarily  from 
sudden  sliock*  A  young  girl  opened  a  letter  telling 
of  her  brotlier*s  death.  Tlie  pulse  became  140,  with 
exophthalmos  and  th3Toid  enlargement.  In  forty- 
eiglit  hours  the  exophthalmos  receded,  and  her  pul^e 
fell  to  norniaL  The  disease  appeared  to  be  of  neu- 
rotic origin. 

Dr.  G.  Ballet  has  reported  several  instances  of 
this  disease,  in  which  tlu^  Bymptoms  of  exophthalmos 
were  accompanied  with  epilepsy,  or  witli  epileptic 
attacks,  or  witli  paralytic  pheuouiena,  eitlier  hemi- 
plegic  or  paraplegic,  or  some  decided  weakness  of 
certain  voluntary  movements,  or  \Yith  hemiumusthegia, 
or  even  with  iiphasia.  He  spcak.'^,  too,  of  polyuria, 
glycosuria,  and  albuminuria  being  occasionally 
coincident  with  these  sjinptoms  of  exophtlialmic 
goitre.  Dr.  Pierre  Marie  considers  the  morbid 
phenomena  to  be  due,  nqt  to  alteration  of  this  or 
that  nerve,  not  even  to  a  neurosis  of  the  vagus,  or  of 
tlie  great  sympathetic,  but  to  a  condition  liaving  th^! 
character  of  a  general  neurosis.  Tluis  there  are 
found,  coincident  with  them,  symptoms  that  point 
to  a  disturbance  of  the  functions  of  the  central 
nervous  system,  such  as  paroxysmal  diarrhoea,  with 
sudden  onset  and  er|nally  sudden  termination, 
violent  attacks  of  sudden  hunger  amounting  to 
boulimia,  uncontrollable  vomiting,  pra?cordial  pain 
simulating  angina  pectoris,  ;'apid  breathing,  frequent 
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dry   cougli,   abundant   sweating,   with   a  subjective     Path- 
sensatiou    of  heat,  cutaneous    lesions   like   vitiligoo  ^j^j^i^j 
pigmentation,  loss  of  eyebrows  and  eyelashes,  urti-  ^^^'^ti^*'^® 
caria,  &c. 

An  iinportant  symptom  is  tremor,  generally  more 
or  less  present.  This  tremor  is  somewhat  peculiar. 
It  may  be  general  or  confined  only  to  the  extremities, 
especially  the  upper  extremities,  often  enough  to 
prevent  the  use  of  the  needle  or  the  pen.  It  some- 
times can  only  be  recognised  if  the  arms  are  extended. 
It  is  more  rapid  than  in  senile  trembling,  or  paralysis 
agitans  ;  the  oscillations  amount  to  8^  per  second, 
whilst  in  the  latter  condition  the  oscillations  are  only 
5  or  6  in  the  same  lapse  of  lime.  This  tremor  was 
especially  remarkable  in  a  case  of  Dr.  Gueneau  de 
Mussy,  and  was  accompanied  with  pigmental  patches 
on  the  face,  particularly  of  the  temporal  fossaj. 

The  possible  central  origin  of  this  disease  is  also 
seen  experimentally,  as  tlie  palpitation,  the  goitre,  and 
the  exophthalmos  have  been  produced  by  cauterisation 
of  the  upper  fourth  of  the  restiform  bodies.  But 
although  these  three  symptoms  can  be  thus  induced 
by  experiment,  they  do  not  make  n|)  exoi>hthalmic 
goitre,  as  described  by  Basedow  and  Graves.  Over 
and  above  these  phenomena  tlicre  is  a  peculiar  nervous 
condition,  of  which  the  tremor  is  one  of  the  most 
constant  symptoms.  On  only  one  occasion  has  ex- 
periment induced  in  the  same  animal  the  three  cai'di- 
nal  symptoms  ;  but  Filehne,  by  the  operation  on  the 
restiform  liodies  above-mentioned,  implicated  the 
vagus,  and  thus  caused  acceleration   of  the  hearts 
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Vatu-  action  by  paresis  of  tlic  inliibitory  nerve.  He  was 
^—  able  also  to  induce  exophthalmos,  usnallv  more  pro- 
^.luic  gortre  nounccd  on  one  side  than  on  the  other.  It  occurred 
even  if  the  sympathetic  had  been  iirevioualy  divided 
in  the  neck,  thus  exclnding  the  possibihty  of  its  being 
due  to  spasm  of  the  miisculus  orbitabs.  FUehne 
formulates  the  following  propositions  : — 

1 .  Basedow's  disease  may  be  i>roduced  by  paralysis 
of  certain  nerve-regions,  wliich  are  controlled  by  the 
medulla  oblongata.  The  points  traversed  in  common 
by  the  nerve-patlis  concerned  are  the  restiform  bodies. 

2.  Under  sucli  circumstances  the  exophthalmos 
and  the  goitre  depend  on  dilatation  of  tlie  blood- 
vessels. 

3.  The  increased  rapidity  of  the  lieart  s  action  is 
brought  about  by  diminution  or  abolitiun  of  tone  in 
the  vagus. 

4.  That  Basedow's  disease  in  human  beings  de- 
pends on  the  same  physiological  relations  is  highly 
probable,  Imt  must  first  he  estabhshed  by  proofs 
afforded  by  patliological  anatomy.  In  this  investi- 
gation attention  should  be  directed  not  only  to  the 
medulla  oblotigata,  but  also  to  the  condition  of  the 
trunk  of  the  cardiac  portion  of  the  vagus. 

Warner  has  described  a  case  of  Grave's  disease, 
complicated  by  ophthalmoplegia  externa,  as  well  as 
by  bdateral  paresis  of  the  seventh  and  fifth  nerves, 
and  by  tremor  of  the  legs.  The  association  of  the 
phenomena  of  Graves's  disease  with  symptoms  evi- 
dently of  a  central  origin  render  probable  the  central 
origin  of  the  exophthalmic  goitre.     Fereol  has  ob- 


KXOrUTnALMlC   OOtTRE 


183 


served  the  following  symptoms  ((*ertaiiily  pointing  to 
a  coarse  brain  lesion)  come  on  six  months  after  the 
onset  of  Basedow's  disease  in  a  man  forty-one  years 
of  age  ;  pain  in  the  head,  vomiting,  giddiness,  tremors, 
reeling  gait,  with  a  tendency  to  fall  to  tlie  right; 
subsequently  diplopia,  due  to  paresis  of  tlie  right 
fourth  nerve,  and  in  addition,  on  the  right  side 
diminished  motor  power,  with  hyperalgesia,  and  on 
the  left,  analgesia. 

The  localisation  of  the  lesions  of  Graves's  disease  in 
the  medulla  oblongata  is  almost  precisely  that  which 
lias  been  marked  out  by  Eckhard  on  the  vasomotor 
centre,  puncture  of  which  will  lead  also  to  glycosuria* 
Instances,  too,  of  central  lesions  liave   not  been 
wanting    in   several    cases.      In    one,   recorded    by 
Morell    Mackenzie,    Lockliart    Clarke   found,   post- 
mortem, tliat  the  substance  of  the  cerebral  tissues 
was  not  unnaturally  soft,  there  was  no  clot  or  em- 
bolism anywhere,  but  the  corpora  quadrigemina  and 
the  medulla  ol»longata,  particularly  on  its  posterior 
part,   were    very   soft,  and   on    minute  examination 
displayed  the  usual  appearance  of  common  softening. 
Dr,    Cheadle    has     published    a   case    in    which, 
although  the  brain  and  spinal  cord  seemed  perfectly 
normal  to  the  naked  eye,  microscopical  examination 
showed  very  great  dilatation  of  the  vessel*'  of  tire 
medulla  oblongata   and  cervical  region  of  the  cord. 
The   cervical    sympathetic    showe<.l    no    abnormality 
whatever.     This  affection  of  the  vessels  Dr.  Cheadle 
considered  as  probably  a  result  of  the  disease,  and 
he  says  that  the  condition  of  the  nervous  system  is 


Patm- 

OUMJT 

ExophUjnt- 
inic  goitre 


184     INFLUENCE   OF   THE   SYMPATHRTIC   OX    DISEASE 


ire 


" 


probably  more  one  of  disorder  than  of  organic  mor- 
bid change  ;  but  the  results  of  this  autopsy  induced 
him  to  suggest  the  localisation  of  tlie  lesiou  in  the 
vasomotor  and  cardio-iuhibitory  centres. 

It  seems  generally  agreed  tliat  the  riglit  eye  is 
itsually  alFeeted  witli  exophthalmos  before  the  leftj  and 
that  the  right  side  of  the  tliyroid  gland  is  enlarged 
more  frequently  and  more  early  than  the  left.  It  is 
interesting  to  remember  (looking  at  the  morbid  phe- 
nomena as  due  to  paralysis  rather  than  irritation) 
that  the  riglU  pneumo-gastric  h  tlie  one  almost  wholly 
concerned  in  the  cardiac  inhibition,  the  left  having 
httle  to  do  with  it.  The  palpitation  is  in  most  cases 
the  earliest  symptom.  It  is  by  far  the  most  import- 
ant ;  and  in  those  rare  cases  in  which  it  is  absent, 
it  is  where  the  left  side,  both  as  to  eye  and  thyroid, 
is  attacked,  and  where  therefore  presumably  the 
paretic  afi'eetion  of  the  left  vagus,  which  sends  so 
shght  a  connecting  link  to  the  cardiac  plexuses, 
interferes  l>ut  little  with  the  ordinary  nervous  an- 
tagonism of  the  heart.  At  an}^  rate  irritation  of  the 
cardiac  branches  of  the  cervical  sympathetic  does  not 
explain  these  exceptional  cases  of  left  exophthalmos 
without  palpitation.  Dr.  Fitzgerald  s  theory  that  the 
right  vagus  inhibits  the  heart  almost  wholly,  be- 
cause in  the  embryo  the  heart  early  projects  towards 
the  right  side,  may  or  may  not  be  true  ;  but  both 
experiment  and  pathology  go  to  prove  that  cardiac 
mhibition  is  one  of  the  main  functions  of  the  right 
vagus,  whilst  the  left  has  little  or  nothing  to  do 
with  it, 
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The  two  phenomena  that  there  is  special  difficulty 
in  explaining  on  the  theory  that  some  affection  of  the 
cervical  syuipatlietic  is  the  cause  of  the  disease  are^  micg<>itre 

(1)  the  impairmeut  of  the  consensual  movement  of 
the  upper  eyelid  iu  association  with  the  eyebaU  ;  and 

(2)  the  abnurnial  widening  of  the  palpebral  fissure, 
due  to  retraction  of  the  upper  lid,  and  the  hicom- 
pleteness  and  diminished  frequency  of  the  act  of 
involuntary  winking.  The  defect  of  co-ordinate 
movement  between  the  upper  eyelid  with  the  eyeball 
is  an  early  syni|>tom,  and  is  wanting  in  protrusion  of 
the  eyeball  from  any  other  cause.  Whatever  may 
be  the  true  explanation  of  the  normal  condition,  that 
when  the  globe  is  rotated  downwards,  the  upper  lid 
follows  it,  it  is  necessary  that  tliere  should  be  an 
inhibition  of  the  levator  palpebrie.  In  whatever  way 
this  inhibition  is  interfered  with  in  exophthabnic  goitre, 
it  is  more  reasonable  to  suppose  that  it  is  a  paralytic 
action  than  a  sp^ismodic  one  ;  and,  if  paralytic,  tlien 
certainly  central  In  one  very  remarkable  case, 
wliere  the  exophthalmos  w^as  unilateral,  this  phenome- 
non of  Graefe's  was  present  on  both  aides.  Sattler 
says,  with  reference  to  this  central  origin  of  Graefe  s 
])henomenon,  '  there  is  no  doubt  whatever  that  the 
movements  of  the  hds  in  association  with  the  raising 
and  lowering  of  tlie  level  of  fixation,  that  is  to  say, 
the  consensual  action  of  the  levator  and  orbicularis 
on  the  one  hand,  and  of  the  ocular  muscles  which 
rotate  the  eyeball  about  a  horizontal  axis  on  the 
other,  are  presided  over  by  a  definite  co-ordination 
centre,  just  as  much  as  are  the  associated  movements 
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Path-  of  both  eycs ! '  But  it  is  probable  that  Dr.  W,  A. 
Ex<»~hth*j  Fitzgerald  is  right  in  saying  that  it  is  exceedingly 
uiie  goitre  doubtful  whether  the  orbicularis  takes  any  part  in 
the  movements  of  the  eyelids  in  association  with  the 
eyes.  All  that  seems  necessaiy  for  the  descent  of  the 
npper  lid  is  an  inhibition  of  tlie  levator  palpebriB, 
and  this  is  probably  brouglit  about  by  the  action  of 
an  associated  centre  for  looking  down,  which  simul- 
taneously causes  contraction  of  the  muscles  which 
rotate  the  eyeball  downwards.  One  of  the  main 
objections  to  the  sympathetic  origin  of  these  phe- 
nomena is  that  spasm  of  the  unstriped  muscular 
fibres  of  MiUler  in  tlie  upper  and  lower  lids  would 
mean  permanent  irritation  of  the  sympathetic,  a  con- 
dition that  is  against  all  analogy. 

Sattler  tliinks  also  that  in  an  analogous  manner 
are  to  be  explained  the  two  other  lid  symptoms,  the 
increased  {gaping  of  the  palpet>ral  aperture,  as  well 
as  the  diminislied  frequency  and  incomplete  cliarac- 
ter  of  the  act  of  involuntary  winking.  It  is  well 
known  that  the  width  of  the  palpebral  aperture,  and 
also  the  completeness  and  number  of  tlie  involuntary 
descents  of  the  upper  lid,  occurring  in  a  given  time, 
stand  in  a  reHcx  relation  on  the  one  hand  to  the 
amount  of  light,  wliich  stimulates  the  retina,  and  on 
the  other  to  the  amount  of  stimulation  applied  to  the 
sensitive  nerves  of  the  anterior  surface  of  the  globe, 
which  latter  is  of  course  under  normal  conditions 
very  slight.  And  this  is  illustrated  in  the  most 
striking  manner  by  the  narrowing  of  the  aperture, 
which    invariably   occurs    on   exposure   to   dazzling 
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light,  by  tlie  eharacteristic  and  involuntary  position     Patn-^ 
of  the  lids,  whicli  is  often  noticed  with  corneal  nebulffi,  Exophtht 
by  the  marked  sinking  of  the  upper  lid,  which  ac-  ^^""P^^^ 
companies  even  the  slightest  irritation  of  the  conjunc- 
tiva or  cornea,  and  so  on  ;  and  again  by  tlie  abnormal 
width  of  the  aperture,  which  impresses  such  a  pecuhar 
character  on  the  gaze  of  amaurotic  patients.     There 
clearly  exists  here  a  similar  reflex  relation  to  that 
between  the  size  of  the  pupil  and  the  amount  of  light 
stimulating  the  retina. 

He  sums  up  tlic  whole  question  thus.  *  We  have 
now  seen  that  the  essential,  and  to  a  certain  extent 
constant,  symptoms,  which  make  up  the  comprehen- 
sive picture  of  Basedow's  disease,  and  which  show 
themselves  in  such  various  and  widely  distributed 
organs,  can  be  explained  in  au  uiuTorm  manner  by 
the  assumption  of  a  lesion  of  certain  centrtfs,  which 
leads  to  the  ioipairment  or  abolition  of  the  functions 
presided  over  by  these  centres,  and  in  fact,  more 
precisely  expressed,  of  a  lesion  implicating  the  tone 
in  tlie  va^fus  centre  w^bich  retjulates  the  cardiac 
movements,  or  the  peripheral  and  still  unmixed 
nerve- paths  proceeding  from  it ;  furtlier,  the  vaso- 
motor centres  for  definite  regions  of  the  body,  espe- 
cially of  the  head  and  neck,  and  finally  the  centres  for 
certain  co-ordinated  movements  and  reflex  actions/ 

The  plate,  used  by  the  kind  permission  of  Dr. 
Burney  Yeo,  is  that  of  a  case  in  which,  with  profuse 
perspiration,  and  constantly  recurring  diarrhoea,  the 
exophthalmos  implicated  the  left  eye  only,  whilst  the 
right  side  of  the  thyroid  w^as  enlarged.     Tliis  crossing 
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of  the  symptoms  seems  to  Dr.  Yeo,  and  probably  with 
great  truth,  to  prove  the  central  origin  of  the  lesion. 

It  Ims  been  seen,  therefore,  that  the  pathology  of 
this  disease  has  been  constantly  a  subject  of  contro- 
versy. Each  of  the  three  theories  are  supported  by 
influential  authority ;  each  more  or  leys  successfidly 
accounts  for  the  main  plienomena  of  exophthalmic 
goitre.  Some  observers  hold  to  the  opinion  of  irrita- 
tion of  the  cervical  sympatlietic ;  others  to  paralysis 
of  the  cervical  sympatlietic ;  others  again  to  the 
central  origin  of  the  disease,  the  lesion  being  situated 
in  the  vasomotor  centre  in  the  medulla  oblongata, 
and  implicating  the  vagus  nucleus  and  parts  in  its 
immediate  neighbourhood,  the  lesion  being  a  para- 
lysing one.  The  possibility  of  the  symptoms  being  due 
partly  to  irritation,  partly  to  pal'alysis,  seems  such  a 
contradiction  in  tefniH,  that  it  may  be  dismissed. 

It  is  ])robable  that  under  any  one  of  the  tliree  theo- 
ries the  phenomena  might  be  induced  by  reflex  action. 

The  theory  of  irritation  of  the  cervical  sympathetic 
is  wanting  in  the  following  points  : — 1,  That  persistent 
and  continuous  irritation  for  a  period  of  numy  years  < 
is  practically  unknown.  2.  That  even  under  long- 
continued  irritation  there  would  be  a  certainty  of 
nerve  exhaustion,  causing  temporary  diuunntion  or 
complete  remission  of  symptoms.  3.  That  the  para- 
lysis of  the  levator  palpebrarum  is  not  accounted  for. 
4.  That  under  this  theory,  the  vagus  is  left  normal,  j 
the  inhibitory  function  of  this  nerve  on  the  heart 
remains  in  full  activity,  and  would  be  capable  of 
antagonising   the  elTects  of  iji'itaiion  of  the  cardiac 
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sympathetic  branches.  The  theory  of  paralysis  of 
the  cervical  sympathetic  is  deficieiit,  in  that  paralysis 
of  this  nerve  would  lead  to  retraction  of  the  globe  of 
the  eye  rather  than  exophthalmns,  and  the  explana* 
tion  of  protrusion  of  the  eyeball  l>eing  induced  by 
the  pressure  of  dilated  paralysed  vesvsels  behind  it 
iopufiicient.  This  theory  will  explain  the  thyroid 
enlarMmeiit ;  but  even  liere  it  would  be  remarkable 
that  there  is  seldom  any  coincident  vascular  paralysis 
of  the  face  and  ear,  whilst  there  is  a  difficulty  under 
this  theory  of  explaining  those  cases  in  which  the 
goitre  is  absent.  Ilere,  too,  the  palpitation  has  to 
bp  accounted  for  by  a  strange  idea,  viz.,  that  para- 
lysis of  the  accelerator  branches  to  the  heart  induces 
increased  cardiac  action  by  the  jiassive  dilatation  of 
the  cardiac  vessels,  aUowing  a  larger  amount  of 
blood  to  circulate  in  tlie  structure  of  the  heart,  so 
stimulating  the  ganglia  of  tlie  lieart^  and  intensifying 
their  action.  Here  again,  with  an  uninjured  vagus,  it 
is  difficult  to  believe  that  such  increased  functional 
activity  of  the  cardiac  ganglia  would  overcome  the 
inhibitory  antagonism  of  the  vagus.  Nor  does  para- 
lysis of  the  cervical  sympathetic,  any  nu>re  than  its 
irritation,  accoupt  for  the  condition  of  the  levator 
palpelu'ie. 

There  remains  then  the  question  of  a  central 
origin.  As  a  matter  of  experiment  exoplithahnos  heLS 
been  found  to  be  a  result  of  section  of  the  restiform 
bodies,  and  therefore  may  be  expected  to  manifest 
itself  from  any  destructive  lesion  of  that,  if  not  of 
Qther  portions   of  the   tuedulla   oblongata.     Lesion 
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also  of  a  portion  of  the  floor  of  the  fourtli  ventricle 
would  account  for  any  interference  with  the  inde- 
pendent or  co-ordinate  action  of  the  levator  i)alpebrie, 
as  one  portion  of  the  orijiin  of  the  fourth  nerve  can 
he  traced  into  a  jjrey  nucleus  at  the  upper  part  of 
the  floor  of  tlie  fuurlh  ventricle,  close  to  the  origin 
of  the  fifth  nerve* 

Without  going  so  far  as  to  demand  the  presence 
of  vaso-dilator  nerves  to  explain  the  size  of  tJie 
vessels  of  tlie  thyroid,  and  the  consequent  tumefaction 
of  that  organ,  it  is  enough  to  know  that  the  lesion  of 
a  small  portion  of  tlie  fuurtli  ventricle  on  each  side 
of  t!ie  middle  line  will  include  the  chief  vasomotor 
centre  of  tlie  body,  and  that  an  extensive  lesion  of 
this  region  would  lead  to  paretic  dilatation  of  alt  the 
vessels  of  the  body.  The  weak  point  in  this  theory 
of  central  origin  seems  to  I)e  that  there  is  so  seldom 
any  dUatation  of  other  vessels  beside  the  thyroidal. 
Paralysis  of  the  vagus,  a  necessary  sequence  of  any 
lesion  of  the  vagus  nucleus,  would  explain  the  dilata- 
tion, simply  from  the  action  of  the  accelerator  nerves 
and  the  cardiac  ganglia  uninliibited  by  the  projjer 
functions  of  the  vagus. 

Under  this  theory,  therefore,  the  plienomcna  of 
exoj>lithabnic  goitre  are  more  or  less  satisfactorily 
exphnned  ;  and  a  somewhat  paralytic  lesion  or  lesions 
of  the  medulla  oblongata  (sucli  lesions  being  possibly 
mere  disturbances  of  innervation  of  the  part  from 
deficient  nutiition,  &c.,  and  even  under  certain  rir- 
cumstances  l}eiijg  set  up  by  reflex  action  from  a 
distant  organ),  would  be  more  likely  to  be  associated 
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Willi  other  paralytic  or  semi-paralytic  phenomena. 
Thi8  theory  of  central  origin,  too,  does  not  militate 
entirely  against  the  implication  of  the  sympathetic. 
The  lesion  is  in  great  part  one  of  the  chief  vasomotor 
centres.  The  very  fact  tliat  section  of  the  restiform 
bodies  leads  to  exophthalmos  and  to  goitre  is  proof 
positive  that  the  fibres  that  rule  the  constriction  of 
the  vessels  of  the  thyroid,  and  beliind  the  globe  of 
the  eye,  are  paralysed  by  this  section.  Such  fibres 
can  only  pass  down  the  upper  portion  of  the  cervical 
cord,  and  thence  to  the  superior  ganglia  of  the 
sympathetic.  The  frequent  absence  of  oculo-pupillary 
phenomena  in  this  disease  can  1)6  easily  understood 
by  the  fact  that  these  fibres  are  given  off  to  the 
superior  cervical  ganglion  before  the  oculo-inipillary 
centre  in  the  cord  is  reached.  The  presence  of  this 
vascnlar  dilatation  in  the  orbit  and  in  the  thyroid 
gland,  whilst  flushing  of  the  face  is  only  exceptionally 
met  with,  is  only  explicable  on  the  view  that  this 
negative,  this  paralytic  condition  of  nerves  from  the 
medulla  o!)Inngata  affects  only  certain  of  tlie  cells  of 
the  superior  cervical  ganglion.  It  is  reasonable  to 
believe  tliat  eacli  cell  in  a  ganglion  has  its  own 
special  function,  and  rules  some  pariictdar  region. 
Of  those  which  are  vasomotor  cells,  each  one  probably 
regulates  the  calibre  of  a  single  vessel,  or  even  of  a 
single  branch  of  a  vessel.  There  is  no  greater  diffi- 
culty  in  believing  this  than  in  receiving  tlie  teaching 
both  of  experiment  and  pathology  that  the  same 
ganglion  comprises  cells  with  oculo-pupillary  and 
vasomotor  functions. 


Path- 

OLfHiY 

Exophlhii 
mic  goiu 


192     INFLUENCE   OF  THE   .SYMPATIIKTIC  OX   DISEASE 


Path-  Tliits,  wliilst  the  Central  oripin  theory  pi 

— ,  only  reasonable  explanation  of  the  palpitation,  and 
miet^oitrc  ^f  Graefe's  phenomenon,  it  accounts  for  tlie  other 
important  symptoms  of  exophthalmic  goitre  by  tlie 
lesion  being  of  a  vasoniutor  centre,  the  efleet^  being 
modified  and  specially  locahsed  by  the  influence  of 
tlie  cervical  sympathetic*  The  variation  In  the 
presence  of  the  leading  syniptonis  is  illustrated  hym 
the  following  cases,  taken  almost  hap-hazard  from 
the  writer's  case-book  i — 

1.  Mr.  E.  S,,  28.— HI  five  years  with  goitre, 
exophthalmos,  and  palpitation.  Four  years  ago  the 
goitre  was  large ;  now  all  thyroid  sw^elhng  is  gone 
Diuresis, 

2.  Miss  A.  D,,  15, — ^Eyes  prominent.  Thyroid 
body  lia?!  been  lai^ge  for  some  years.  Palpitation 
only  during  the  last  four  montlis.  ^ 

3.  Miss  S.,  30,^ All  tlie  symptoms  well  marked* V 
Is  much  depressed,  and  thinks  slie  will  be  lost  eter- 
nally, ^ 

4.  Mrs.  B*,  47. — For  several  months  has  collapsed 
in  strength.  Palpitation  on  sliglit  exertion.  Tremor, 
especially  on  any  voluntary  motion.  Thyroid  much 
enlarged  ;  nUense  tlirills  in  it,  and  loud  bruit  all  over 
it.     No  exophthalmos*  f 

6.  Mrs,  T.— Ill  six  years.  Goitre,  Palpitation. 
No  exophtlialmos. 
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Leaving  the  subject  of  lieinicrania  for  later  considera- 
liou,  the  symptoms  of  headache  have  so  much  to  do 
with  the  conditiou  of  the  circuLition,  that  it  naturally 
must  be  mentioned  when  diseases  or  disorders  of  the 
sympathetic  are  spoken  of  No  classification  of  head- 
aches is  entirely  satisfactory.  It  is  difljcult  to  avoid 
what  are  logically  cross-divisions  in  their  arrangement. 
Still  it  is  feasible  to  speak  of— 

1.  nypertemic  headache,  active  and  passive. 

2.  Anaemic  headache. 

3.  Neurasthenic  headache, 

4.  Rheumatic  headache. 

5.  Syphihtic  headache. 

6.  Toxic  headache, 
7-  Sympathetic. 

8,  HystericaL  It  is  in  these  two  latter  divisions 
that  the  classification  is  apt  to  intrude  upon  former 
varieties* 

L  The  pain  in  the  head  resulting  from  active 
hypera^mia  is  accompanied  wth  flushing  of  the  face 
and  redness  of  the  conjunctiva  with  pulsations  of  the 
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arteries,  especially  of  the  carotids,  with  dizziuess,  path- 
inuscfiB  vohtantes  antl  tinnitus,  with  apfgravation  ot  „  — ^ 
the  pain  on  stooping  or  bowing  down  the  head 
Alcoholic  stimuUnts,  excessive  use  of  tea  and  cofiee, 
inordinate  sexual  excitement,  may  induce  it.  It  is 
cU)sely  connected  with  the  angio-paralytic  variety  of 
hemicrania,  only  tliat  it  is  nut  confined  to  one  set  of 
vessels  only*  It  is  often  met  with  after  sexual  excite- 
ment without  satisfaction,  a  kind  of  '  mental  onanism/ 
The  frequent  repetition  of  the  hypera^mic  condition 
leads  to  an  Iiabitual  dilatation  of  tlie  arteries  of  the 
head.  The  pupils  in  this  variety  are  generally  con- 
stricted. Headache  from  passive  hypera^mia  is  often 
associated  wdth  a  cyanotic  discolouration  of  the  face 
and  ears,  and  is  met  with  in  many  of  those  afiections 
in  which  a  partial  venous  stasis  in  the  liead  is  a 
marked  symptom,  as  in  certain  diseases  of  the  heart, 
in  tumours  of  the  neck  pressing  upon  the  jugular 
vein,  &c. 

It  seems  at  least  doubtful  whether  headache 
depends  upon  any  vascular  changes  in  the  brain 
itself,  except  in  pressure  on  the  nucleus  of  the  fifth 
nerve. 

2.  The  anaemic  headache  is  constantly  met  wnth 
in  practice*  In  loss  of  blood  at  parturition  or  after 
operation,  or  after  profuse  tluxes  of  various  kinds, 
diarrhcea,  hyper-lactation,  or  in  a  more  chronic  form 
after  prolonged  residence  in  a  damp  district,  whether 
malarial  or  otherwise,  the  well-known  phenomena  of 
anaemia  make  their  appearance,  %vith  dragging  pain 
in  the  head,  sometimes  accompanied  by  the  sensation 
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of  baroineriiig  within  the  skuUr  and  with  Tcrtigo  and 
Unnit  us.  The  character  of  the  headaehe  is  more  Uke 
that  of  active  than  of  passive  hypeiremia. 

3.  Here  again  in  neurasthenic  headache  the" 
difficulty  of  clarification  appears.  It  might  be  well 
to  ^peak  of  this  variety  as  a  fonn  of  the  passive 
hjperxBmic  headache.  Long  continued  brain- work, 
especially  such  as  is  characterised  by  monotonous 
■amenesSy  anxiety  over  a  sick  bed  and  prolonged 
night-watching,  depressing  emotions  or  venereal 
exce-H,**,  all  such  causes  induce  not  onlv  a  condition 
of  nervous  debility,  but  a  peculiarly  intense  form 
(if  headache  Ilypoehondriacal  feelings  are  often 
coincident  witli  this  variety.  Frequently  the  vessels 
of  the  head  are  hypenemic»  apparently  from  paresis 
of  the  vasomutors.  It  is  a  form  that  is  especially 
benefited  by  brain  food,  such  as  fatty  and  farinaceous 
materials,  by  guarana,  the  salts  of  zinc,  stiychnine, 
ergot,  and  the  bromides. 

4*  The  rheumatic  headache  is  met  with  after 
chilling  the  sweating  scalp  or  the  nape  of  the  neck, 
hut  it  may  occur  under  very  various  conditions — - 
dimply  as  the  effect  of  a  chill,  and  accompanied  by 
stiflheap,  the  [lain  being  intensified  on  any  movement 
nf  the  occipito-frontalis  muacle,  and  often  associated 
with  muscular  rheumatism  in  oilier  parts  of  the  body. 
This  form  is  l>enefited  by  external  warmth,  and 
ficarcely  needs  internal  remedies  at  all,  though  in 
Bome  cases  either  alkalies  or  the  sahcylate  of  soda  may 
be  usefully  exhibited.  Or  lieadache  shows  itself  as  a 
Bymptom  accompanying  acute  rheumatism^  and  due 
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sometimes  to  the  pyrexia,  sometimes  to  tlie  reflex  eflbrt  Path- 
of  pericarditis,  and  then  frequently  associated  with 
acute  delirium.  Or  again^  in  a  very  intense  form,  more 
often  seen  in  gout  than  in  rheumatism,  with  consider- 
able hyperajDiia  of  conjunctiva  and  flushing  of  face, 
without  heart  disease,  without  paralysis,  witliout  con- 
vulsion,  but  not  seldom  ending  in  coma  and  death*  the 
lesion  being  either  pachymeningitis  or  arachnitis. 

The  headache  of  gouty  people  is  usually  frontal, 
tiand  is  often  associated  with   vertigo,  but  tlie  form 
just  mentioned   seems  to  implicate  the  wliole  con- 
vexity of  the  head. 

5.  The  syphilitic  headache  ni^ny  often  be  a 
warning  of  syphditic  aflbctiou  of  brain,  but  in  secon- 
dary syphihs  it  may  mean  periosteal  affection  of  the 
ekull-cap,  or  it  may  exist  without  any  coarse  lesion, 
and  accompanied  with  some  sw^eUing  of  the  cervical 
glands.  The  greater  intensit)-  by  night  is  often 
characteristic,  but,  if  it  is  not  treated,  the  intervals 
become  smaller  and  smaller,  no  less  by  day  than  by 
night,  leading  even  to  delirium  and  mania. 

6.  The  toxic  headache  may  depend  on  the  circu- 
lation of  poi.sonous  substances  in  the  blood,  or  upon 
the  effects  of  these  poisons  on  otlier  organs.  Some 
people  suffer  thus  from  alcohol,  from  chloroform, 
carbonic  oxide,  sulphuretted  hydrogen,  and  even 
under  the  poisonous  eflects  of  lead.  Very  many 
complain  of  headache  after  opiates.  It  is  occasionally 
a  symptom  of  uraemia, 

7.  The  sympathetic  headache  may  depend  entirely 
on  a  morbid   condition   of  the   vasomotors   of  the 
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membranes,  due  to  an  excitability  or  a  paresis  of  some 
vasomott)r  centre,  but  most  usually  it  is  the  result  of 
ri^flex  action,  and  depends  on  the  original  irritation 
of  a  full  stomach,  of  indigestion  in  its  various  forms, 
on  the  pressure  of  parasites  in  the  alimentary  canal, 
or  tlie  irritation  of  hemorrhoids.  In  much  the  larger 
number  of  eases  tlie  irritation  has  its  starting-point 
in  the  stnmacli  or  intestines.  But  there  is  no  reason 
against  lesion  in  any  organ  being  the  origin  of  this 
sym[>athetic  headache*     Uterine  lesions  often  are. 

8.  The  liysterical  hcadaclie  can  often  scarcely  be 
separated  from  the  sympathetic.  It  is  frequently  in- 
tense and  very  real.  It  may  be  hyperaimic,  or  anjBmic, 
or  set  up  by  reflex  irritation,  or  be  symptomatic  of 
brain-starvation  from  insufficiency  of  brain-food,  either 
in  quality  or  quantity.  With  many  it  is  associated 
with  mucli  pliotophobia,  with  tinnitus  and  vertigo. 

It  is  a  true  neurosis  depending  on  abnormal 
conditions  of  tlie  arteries.  It  is  not  unusually 
accompanied  by  neuralgia  of  tlie  fiftli  nerve,  and 
may  be  eflectively  treated  by  guarana,  gelseminum 
and  arsenic. 

In  many  hysterical  patients,  in  whom  lieadache  is 
a  pronjinent  symptom,  quinine  is  not  w^ell  borne* 

The  association  of  the  sympathetic  with  these 
headaches  is  mainly  vasomotor. 


Of  all  forms  of  headache,  the  most  difficult  to  ex- 
plain is  the  one  that  attacks  accurately  one  side  of  the ' 
head  only,  hemicrania.   It  is  a  constitutional  anomaly. 
If  it  occurs  after  twenty-five  years  of  age,  it  often 
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warns  of  the  gradual  approach  of  general  paralysis, 
or  of  some  other  severe  cerebral  lesion. 

Does  the  study  of  hemicrania  show  definite 
abnormahty  of  the  sympathetic  ?  The  peculiarity 
of  pain  referred  to  only  one  side  of  the  head  is 
associated  witli  very  opposite  vascular  conditions. 
Du  Bois  Baymond  thought  the  symptoms  were  due  to 
a  tonic  narrowing  of  the  vessels  of  the  head.  Miillen* 
dorf,  on  the  contrary,  thought  they  were  due  to  a 
paralytic  dilatation  of  these  vessels.  Both  were  right 
from  a  certain  point  of  view.  The  difficulty  of 
explanation  is  increased  by  tlie  fact  that  the  two  forms 
may  exist  one  after  another  in  the  same  mdividual 
during  the  same  attack,  or  may  alternate  in  different 
attacks. 

Seeligmllller  says  *  the  nature  of  the  disease  is  the 
pain/ 

L  In  tonic  or  spastic  hemicrania,  the  prevailing 
phenomenon  is  tetanus  of  the  muscular  coat  of  the 
aiteries  on  tlic  aflected  side  of  the  head,  in  tlie 
region  supplied  from  the  cervical  portion  of  the 
sympathetic  nerve.  That  this  is  the  condition  of  tlie 
vessels  is  shown  by  tlie  hard  cord-like  temporal  ai-tery, 
tlie  pale  and  sunken  face,  the  small  eye,  the  diminished 
temperature.  The  pupil  is  dilated  during  the  height 
of  the  attack  fi'om  increase  in  the  tonic  excitation  of 
the  dilator  fibres,  which  arise  from  the  cilio-spinal 
centre,  and  follow  the  course  of  the  cervical  sym- 
pathetic. The  extreme  action  of  these  fibres  over- 
comes abnormally  the  contracting  power  on  the  iris 
of  the  ocular-motor  nerve.     The  subsequent  contrac- 
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tion  depends  on  a  secondary  diminution  in  innervation, 
akin  to, fatigue,  corresponding  to  the  condition  of  the 
vasomotor  fibres.  Thus^  too,  towards  the  end  of 
the  attack,  the  ear  becomes  red  and  warm,  and  the 
conjunctiva,  from  relaxation  of  its  vessels  fallowing 
the  tonic  spiiam^  becomes  injected.  Increase  of  saliva, 
with  a  certain  tenacity  uf  the  secretion,  is  met  witli 
in  this  form.  Eulenberg  and  Guttman  consider  that 
the  ])ain  is  caused  by  tonic  spasm  of  the  unstriped 
muscles  of  the  vessels  (as  in  cramp  and  colic) ;  that 
is,  from  pressure  on  nerves  of  sensation  distributed 
within  the  muscular  tissue.  But  it  is  not  quite  certain 
which  brandies  of  the  fifth  nerve  are  aflected  by  the 
pain.  Some  localise  the  pain  in  the  frontal  branches, 
but  it  is  more  probable  tliat  the  branches  implicated 
are  those  which  supply  the  dura  mater,  coming  from 
all  three  divisions  of  the  fifth  nerve. 

2.  The  other  form,  hemicrania-neuro  or  angio- 
paralytica,  is  cliaracterised  by  relaxation  of  vessels, 
arterial  hypenemia,and  increase  of  temperature  on  the 
affected  side.  The  state  of  this  side  of  the  head  and 
face  is  not  unlike  that  of  an  animal  in  which  the 
cervical  sympathetic  has  been  cut. 

But  tlie  explanation  of  tlie  pain  in  this  variety  is 
not  straightforwai'd.  It  is  said  to  be  due  to  irritation 
or  compression  of  the  nerve  elements  by  the  temporary 
increase  of  the  blood  pressure,  and  the  greater 
quantity  of  blood  in  the  small  arteries  and  veins. 
But  pain  is  not  usually  felt  from  congestion,  at  least 
pain  of  the  acute  intensity  of  hemicrania.  And 
although  in  the  later  stages  of  the  spastic  form,  when 
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the  vascular  spasm  gives  place  to  diktat  ion ,  the 
paretic  congesiiveness  does  not  perhaps  equal  the 
marked  hypera?raia  of  hemicrania  angio-paralytica, 
yet  it  is  remarkable  that  in  these  later  stages  of  the 
-Spastic  form  t!ie  pain  diminishes  pari  pasKU  with  the 
[iBpasm,  whilist  in  fact  the  vessels  are  getting  more  or 
less  into  the  same  condition  that  is  said  to  cause  the 
pain  ill  the  paralytic  form.  The  symptoms,  however, 
of  each  form  of  this  affection,  especially  the  oculo- 
pupillary  phenomena,  point  to  the  cervical  sympa- 
thetic, or  to  the  corresponding  half  of  the  cilio-spinal 
region  of  the  cord  as  tlie  part  specially  implicated,  and 
the  success  of  caffeine,  quinine,  gnarana  and  ergot  in 
the  paralytic  variety,  and  of  nitrite  of  amyl,  carbonic 
acid  inhalation,  hot  drinks,  &c.,  in  the  spastic,  points 
to  the  same  conclusion. 

The  frequent  occurrence  of  nausea,  vomiting, 
musca;  volitantes,  tinnitus,  and  foul  taste,  are  all 
points  directly  or  indirectly  associated  with  the 
sympathetic;  and  not  only  is  tenderness  met  ^vith  on 
pressure  over  the  last  cervical  and  four  first  dorsal 
vertebra?,  but  deep  pressure  over  the  cervical  ganglia 
excites  pain. 

Dr.  Lathams  dictum  is  good  for  the  spastic  form, 
that  tlie  disease  is  characterised  by  a  morbid  activity 
of  i\w  sympatlietic  nerve,  in  consequence  of  a  defec- 
tive control  or  inhibition  by  an  exhausted  or  en- 
feebled cerebro-spinal  system. 

In  hemicrania  alternans,  wlien  the  patient  is 
affected  sometimes  liy  one  form,  sometimes  by  the 
other*  the  law  of  paretic  fatigue,  following  inordinate 
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action,  may  afford  the  explanation  of  the  paralytic 
form.  In  other  cases  the  paralytic  form  may  owe 
its  causation  to  depnessing  influences  affecting  the 
whole  system,  and  especially  the  nervous  centres, 
such  influences  being  particularly  those  of  climate,  of 
mental  strain,  or  of  venereal  excess. 

The  neurotic  origin  of  hemicrania  is  rendered 
more  prolmble  by  the  fact  that  it  is  sometimes  con- 
genital, or  at  any  rate  hereditary.  The  pain,  though 
unilateral,  is  ^lot  always  strictly  so,  nor  is  it  so  intense 
as  neuralgia.  When  confined  to  one  side^  it  does 
notafl'eet  tlie  whole  of  that  side  of  the  head  equally. 
There  is  generally  a  special  parietal  point  of  pain. 
On  the  affected  side  there  may  be  a  special  acuteness 
of  the  sense  of  touch. 

Some  observers,  even  at  the  pre.^ent  day,  look 
upon  hemicrania  as  a  pure  neuralgia  of  the  fifth  nerve, 
independent  of  the  abnormal  vascular  condition. 
With  reference  to  this,  it  must  be  said  that  in  hemi- 
crania the  branches  of  the  trigeminus  that  go  to  the 
cerebral  dura  mater  are  the  parts  affected,  and  that 
these  arise  from  all  the  three  divisions  of  that  nerve, 
viz.  1,  the  nervi  tentorii  of  Arnold  from  the  first 
division;  2,  a  branch  running  with  the  arteria 
meningea  media  from  the  second  division  ;  and  3, 
the  nervus  spinosus  of  Luselda  from  the  third* 

It  is  somewhat  peculiar  that  certain  branches  of 
each  of  the  three  divisions  of  the  trigeminus  should 
be  thus  aflectcd,  without  further  implication  of  any 
other  brancli  from  either  division  of  the  fifth.  It 
would  be  unusual  even  if  the  lesion  were  one  of  the 
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nucleus  of  the  fifth  itself.  It  is  pretty  certain  that 
lesion  of  a  nucleus  of  the  fifth  may  induce  very  intense 
neuralgia.  In  a  case  lately  seen,  a  gentleman  aged 
seventy-eight,  with  very  advanced  arcue  senilis  and 
diseased  vessels,  was  the  subject  of  most  aggravated 
neuralgia  of  the  fifth  nerve  on  the  right  side  of  the 
face,  that  from  its  mode  of  coming  on,  the  conditions 
(nutritive  and  other)  of  its  origin,  and  the  best 
methods  of  relief,  seemed  to  depend  on  defective 
innervation  of  the  fifth  nucleus  in  the  fioor  of  the 
fourth  ventricle.  The  pain,  or  the  lesion  that  induced 
the  pain,  set  up  a  rellex  inlluence  on  the  facial  nucleus 
of  the  same  side,  causing  a  most  intense  spasm  of  the 
facial  muscles.  It  cannot  therefore  be  said  absolutely 
that  the  neuralgic  tlieory  of  hemicrania  cannot  be 
entertained-  But  to  call  it  a  neuralgia  does  not  explain 
the  phenomena.  The  most  violent  neuralgia  need 
never  be  associated  with  a  spastic,  or  with  a  paralytic 
condition  of  the  vessels^  such  as  is  seen  in  hemicrania. 
Still  less  does  the  neuralgic  theory  explain  those 
cases  of  hemicrania  alternans  that  are  not  very 
uncommon.  Opposed  to  this  is  the  sympathetic 
theory  above  mentioned,  by  which  the  origin  of  the 
phenomena  is  placed  either  in  the  cervical  sym- 
pathetic or  in  the  bulbo- spinal  vasomotor  centres. 
It  is  evident  enough  that  such  a  theory  accounts  for 
both  the  tetanus  of  the  muscular  fibres  of  the  vessels 
of  the  head,  and  also  for  their  paralytic  condition. 
It  explains  the  oculo-pnpillary  phenomena,  the 
increased  rpiantity  and  altered  quality  of  the  sahva, 
the  frequent  connection  of  migraine  with  epilepsy, 
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the  paralytic  state  of  the  vessels  of  the  choroid 
and  retina  in  the  paralytic  form,  the  fact  that  the 
phenomena  may  be  set  up  reflexly  by  irritation  from 
distant  organs,  especially  from  the  abdominal  and 
pelvic  viscera  so  largely  supplied  from  the  sympathetic 
system,  and  irritation  from  whicli  is  mainly  carried 
by  the  sympathetic.  But  neither  theory  adequately 
explains  the  pain,  nor  the  slow  pulse  wliich  is  often 
found.  How  is  it  that  section  of  the  cervical  sym- 
pathetic, followed  as  it  is  by  paralysis  of  the  vaso- 
constrictors and  dilatation  of  the  vessels  of  the  face  and 
head,  tlie  eye,  and  the  ear,  is  not  accompanied  by  any 
pain  wluitsoever  ?  If  pressure  of  dilated  vessels  on 
sensory  nerves  induces  the  pain  in  tlie  paralytic  form 
of  hemicrania,  why  does  not  experimental  section  of 
the  cervical  sympathetic  own  a  similar  state  of  pain 
as  a  necessary  sequence?  It  is  probable  enough  that 
in  the  spastic  form  the  pain  may  be  caused  by  tonic 
spasm  of  the  unstriped  muscles  of  the  vessels,  that  is, 
from  pressure  on  nerves  of  sensation  distributed 
%vithin  the  muscular  tissue ;  but  tliat  the  acute  pain 
of  hemicrania  results  in  the  paralytic  form  from 
simple  congestion  seems  impossible. 

Judging  therefore  from  the  associated  ])he!iomena 
in  this  latter  form  of  hemicrania,  it  seems  reasonable 
tobeheve  that  the  same  lesion  that  antagonises  in  the 
medulla  oblongata  the  action  of  the  vaso-constrictors 
of  the  head,  irritates  also  the  nucleus  of  the  trigeminus 
and  excites  the  nucleus  of  the  vagus.  The  slowness  of 
the  hearts  action  proves  conclusively  that  the  inhibi- 
tory action  of  the  vagus  is  in  the  ascendant.     The 
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same  lesion  (itself  possibly  one  of  the  circulation  only)  f.^^^ 
may  easily  irritate  the  nucleus  of  the  trigeminus  or  HprnT 
some  of  its  cells,  and  thereby  cause  localised  pain. 
But  as  in  this  co?ifei=sedly  diffirult  neurosis  all  theories 
fail  somewhat  in  giving  an  adequate  explanation,  so 
this  one  is  difiicult  tlius  far,  viz.  that  a  lesion  that 
irritates  the  trigeminus  and  the  vagus  might  be 
considered  as  paralysing  the  vasomotors.  Can  the 
same  lesion  be  paretic  to  one  set  of  nerves  and 
stimulating  to  others  ?  Some  perhaps  would  allow 
this  to  be  the  case.  But  it  seems  more  in  accordance 
with  physiological  action  to  deny  the  probability. 
But  the  lesion  of  the  vasomotor  centre  may  he  irri- 
tative throughout,  and  may  act  as  stimulating  vaso- 
dilator nerves — nerves  which  usually  do  so  little  to 
antag(mise  tlie  vaso-constrictors  that  the  very  possi- 
bility of  their  existence  is  ev^en  forgotten.  Under 
abnormal  conditions  of  stiniulation,  however,  they  may 
assert  their  existence  and  their  functional  activity,  as 
decidedly  as  the  nervi  erigentea  of  Eckhard,  and,  if  this 
be  granted,  the  full  distended  arteries,  the  pain,  and  the 
inliibited  action  of  the  heart  will  all  find  their  oritdn 
in  au  irritative  lesion  of  the  medulla  oblongata. 

If  the  incurability  of  a  disease  may  be  tested  by 
the  vast  array  of  remedies  recommended  for  its 
treatment,  so  the  obscurity  of  the  causation  of  an 
ailment  may  be  gathered  by  the  very  various  opinions 
held  concerning  it.  Thus,  as  to  bemicrania,  some 
observers  thiuK  it  the  result  of  gastric  disturbance, 

Niemeyer  and  AUbutt  consider  it  is  due  to  hepatic 
lesion.     Hasse  calls  it  a  neuralgia  of  the  fifth  nerve, 
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especially  of  the  branches  to  the  nienmges  and  the 
cranial  bones»  Anstie  thought  it  due  to  irritation 
(molecular  atrophic)  of  the  roots  of  the  fifth.  Piorry 
placed  it  on  the  common  ground  of  the  fifth  nerve 
and  the  sympathetic,  in  dependence  on  the  ophthalmic 
ganglion,  the  nervous  network  of  the  iris.  According 
to  him  it  is  an  irisalgla,  and  lie  bases  his  view  on  the 
fact  that  the  globe  of  the  eye  is  the  seat  of  special 
pain,  and  that  the  patient  complains  of  subjective 
luminous  sensatinns.  Taking  into  consideration  the 
apparent  deep  seat  of  the  pain,  and  its  association 
with  the  nerves  of  special  sense,  Romberg  and  Calmeil 
look  on  the  disease  as  a  neuralgia  of  the  brain  itself,  _ 
a  cerebral  hyperajsthesia.  Bois  Raymond,  himself 
great  suHerer  from  tlie  spastic  form  of  the  disease, 
considered  it  a  co!isequence  of  an  exaltation  of  the 
cervical  sympathetic,  witli  or  without  a  morbid  state 
of  the  cilio-spinal  region  of  the  cord,  showing 
contraction  of  the  temporal  artery,  pallor  of  face, 
dilated  pupil,  and  retraction  of  the  ocular  globe.  Ho 
experienced  pain  on  pressure  of  the  apinous  apophysc 
of  the  corresponding  vertebra.  He  thought  the  pain 
of  the  disease  was  caused  by  a  cramplike  pressure  of 
the  sensory  filaments  in  the  muscular  walls ;  and 
attril)uted  the  nausea,  the  vomiting,  the  sparks 
before  the  eyes,  to  modification  in  the  intra-cejihalic 
vascular  tension.  He  compared  the  pain  and  its 
causation  to  the  uterine  colic  during  parturition. 
MuUendorf,  on  the  other  hand,  finding  the  retinal 
vessels  dilated,  the  corresponding  side  of  the  head 
covered  with  sweat,  and  that  pressure  ou  the  carotid 
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artery  lessens  the  inalady,  believes  that  the  lesion  is 
a  temporary  paralysis  of  the  cervical  sympathetic. 
Jaccoud  tries  to  reconcile  these  two  statements  by 
saying  that  in  migraine  two  periods  succeed  one 
another  with  regularity,  one  of  excitation  and  the 
other  of  paralysis.  He  beheves  that  the  observations 
of  the  two  preceding  autliors  were  taken  at  different 
periods  of  t!ie  disease,  Latliam  adopts  Jaccoud's 
views,  chiefly  on  the  ground  that  the  initial  pallor  is 
succeeded  by  redness  of  the  cheek  and  injection  of  the 
conjunctiva;  coincideiitly  witli  tins  tlie  urine  becomes 
very  clear  and  abuodant,  whilst  the  saHva  becomes 
gluey  and  disagreeable,  just  as  is  the  case  after 
section  of  the  splanchnic  nerves  and  the  salivary 
branches  of  the  sympathetic.  He  describes  also  the 
visual  disturbances  that  precede,  in  some  people,  the 
peri-orbital  pain.  These  consist  in  a  partial  obsrurity 
of  the  field  of  vision,  and  in  the  appearance  of  a 
luminous,  dickering,  sometimes  coloured  zone,  sur- 
rounding the  point  of  olxscurity.  This  obscurity 
seems  to  indicate  that  at  the  commencement  of  the 
symptoms  there  is  a  partial  constriction  of  the  vessels 
of  the  retina.  The  view^s  of  Eulenberg  and  Guttman 
have  been  already  given.  They  have  sometimes 
observed  dilatation  of  pupil  at  the  beginning  of  an 
attack,  and  very  frequently  a  constriction  of  this 
orifice  towards  the  end.  They  believe  that  the 
tendency  of  hemicrania  to  decrease  with  age  is  owing 
to  the  fact  that  in  advanced  life  the  vessels  lose  their 
contractihty.  Vulpian  believes  that  some  of  the 
symptoms  are  certainly  connected  with  the  cervical 
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syDipatlictic,  but  only  when  ilie  migraine  occupies 
the  frontal  and  orbital  regions,  and  not  even  always 
then.  He  considers  that  gastric  disturbances  have 
much  to  do  witli  the  causation,  but  that  the  mechanism 
of  the  affection  cannot  be  explained  with  precision* 
Leveing  considers  the  affection  to  be  a  true  volcanic 
discharge,  by  winch  the  nervous  system  is  cleared  of 
an  excess  of  tension.  This  seems  more  a  mode  oi 
formulating  an  expression  of  symptoms  than  of  ex- 
plaining thenu  He  beheves  that  the  first  impulse  to 
this  discharge  occurs  in  tlie  isthmus  of  the  brain. 

Hcrvez  de  Chegoiii  ccjm bines  tlie  idea  of  nervous 
plethora  with  the  vascular  mechanism,  that  is  to  say, 
he  localises  this  plethora  and  its  manifestations  in 
the  sympathetic.  But  he  neglects,  or  does  not  admit, 
the  period  of  the  tetanisation  of  the  vessels.  He 
places  the  pain  in  the  peri-vascular  network ;  and  to 
justify  tliis  loralisaUon  he  shows  that  the  pain  of 
migraine  is  very  different  from  that  of  neuralgia  of 
the  fifth.  The  latter  is  intense,  of  short  duration, 
intermittent,  striking  hke  liglitning  tlie  anatomical 
course  of  the  branches  of  the  fifth  ;  whilst  the  pain  of 
migraine  is  continuous,  and,  like  a  wave,  passes  over 
the  distribution  of  tlie  arteries.  According  to  him 
there  is  an  abdominal  crater,  that,  coiucidently  with 
tlie  brain  crater,  vomits  fortli  the  excess  of  tension 
that  torments  the  symi)athetic. 

Poiucare  believes  tliat  the  phenomena  of  tliis 
disea'sc  have  to  do  with  more  departments  than  one 
of  the  nervous  system.  One  thing  seems  certain, 
that  as  regards  the  6tate  of  the  vessels  of  the  head. 
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Bbre  are  two  phases  closely  related  to  each  other,  I'aim- 
one  of  pallor  J  the  other  of  redness.  The  first  is  „  - 
exceediDgly  transitory,  and  may  pass  unperceived.  *'^''"'* 
He  agrees  that  the  pain  in  the  first  stage  is  located  in 
the  perivascular  network,  and  is  engendered  by  tlie 
vascular  spasoi.  In  the  congestive  stage  tlie  aspect 
of  the  pain  changes,  taking  on  the  form  of  neuralgia  of 
the  fifth.  Probably  the  fifth  is  then  affected,  either 
by  the  erethism  attacking  it  in  its  turn,  or  by  being 
irritated  by  the  dilatation  of  vessels,  and  congestion 
both  of  its  nncleus  and  its  branches.  So  the  other 
symptoms  fall  naturally  under  the  heads  of  these 
two  stages.  At  the  moment  of  pallor  the  patient  dis- 
tinguishes objects  with  difficulty.  A  kind  of  mist 
separates  him  from  his  surroundings.  There  are 
numerous  lacuna  in  the  field  of  vision,  a  serai- 
amaurosis  due  to  the  retinal  aniemia  that  results  from 
vascular  constriction,  Sound  is  perceived  vaguely. 
The  poverty  of  the  cerebral  circulation  serves  to 
explain  the  sort  of  intellectual  incapacity  that 
manifests  itself  at  the  beginning  of  the  malady. 
During  the  congestive  period  it  is  not  muscre  and 
mist  that  impede  vision.  The  retina  is  hypera^sthetic. 
The  patient  closes  his  eyes  because  the  light  gives 
him  pain.  The  congestion  of  the  retina  and  of  the 
cerebral  seat  for  the  perception  of  visual  sensations 
induces  sul>jective  luminous  phenomena.  So,  in  the 
ear,  noise  is  insupj>ortable,  and  buzzing  and  tinnitus 
occur.  Intellectual  work  is  active,  but  fatiguint^. 
In  many,  nausea  and  vomiting  are  met  with,  without 
any  disturbance  of  stomach.     Poincare  thinks,  and 
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with  reason,  that  they  may  be  the  consequences 
of  t*lianges  in  tlie  intracranial  tension,  or  of  vascular 
raodiflcations  in  tlie  brain,  of  central  origin,  and  re- 
sembling those  seen  in  nieningitis. 

But  it  is  not  proved  that  tlic  cervical  portion  is 
the  only  region  of  the  symj^athetic  allected.  The 
coronary  plexuses  of  the  stomach  may  be  similarly 
involved ;  and  a  spasm  of  the  muscular  coat  of  the 
stomach,  thus  originating^  may  irritate  branches  of 
the  vagus,  causing  thereby  nausea  and  vomiting. 

Judging  by  what  patients  say,  it  seema  prol)able 
that  coitus  may  prevent  an  attack,  whilst  in  continent 
persons  the  disease  is  more  frequent  and  more  intense. 
No  doubt,  as  has  been  before  mentioned,  the  phe- 
nomena may  be  induced  by  reflex  action  from  distant 
organs  and  from  emotion. 

Dr.  Day  says :  '  It  is  important  to  recognise  the 
fact  that  migraine  is  purely  neurosal,  and  not  dj^s- 
peptic,  in  its  origin.  Put  aside  the  liver,  and  the 
stomach,  and  the  intestines  as  the  origin  of  evil,  and 
seek  its  explanation  in  some  excitement  or  other 
alteration  of  the  cerebral  ganglia,  for  it  is  essentially 
cerebral.  All  successful  treatment  must  be  based  on 
this  understanding.  The  intimacy  between  nervous 
and  neuralgic  headache  is  so  close,  that  we  have  how- 
ever to  remember  that  nervous  headache,  which  may 
be  entirely  frontal  for  years,  does  frequently  become, 
with  the  lapse  of  time,  trigeminal  or  one-sided/ 

Other  observations  tend  towards  a  central  oriLnn. 
Thus  Dr.  Saundby  has  reported  a  case  of  migraine  in 
a  young  woman  which  had  occurred  at  intervals  ever 
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since  she  was  twelve  years  of  age,  and  had  always     path- 
been  accompanied  by  complete  paralysis  of  the  left       t- 
third  nerve.     This  paralysis  passed  ofl'  in  a  few  days,  *^*^ 
bnt   til  ere   remained  a  slight   degree  of  permanent 
ptosis,  complete  paralysis  of  the  superior  rectus,  sliglit 
dilatation  of  pupil,  and  vision   =    y.     The  patient 
had    enjoyed  otherwisL*    good    health,  was  well  de- 
veloped and  well  nourished,  and  had  never  sulVered 
from  fits. 

Some  very  interesting  notes  on  migraine  of  the  eye 
by  Galezowski  were  translated  some  years  ago  by  Dn 
Stanford  Morton,  The  symptoms  w^Iiich  characterised 
this  aOection  are  these : 

1,  The  complaint  generally  attacks  those  who 
have  for  several  years  been  subject  to  ordinary 
migraine ;  this  latter  ceases,  and  is  rephaced  by  visual 
nervous  symptoms,  which,  however,  may  come  on 
without  being  preceded  by  any  other  nervous 
symptoms. 

2.  Migraine  of  the  eye  is  nu^re  frequent  in  females 
than  in  males,  and  occurs  at  all  ages ;  but  Galezowski 
has  only  seen  it  twice  in  individuals  as  young  as 
thirteen  or  fourteen. 

3.  The  onset  of  the  attack  is  not  always  the 
same.  In  some  cases  the  ocular  migraine  is  preceded 
by  headache;  whilst  in  others  (and  these  are  more  fre- 
quent)  the  visual  trouble  comes  on  quite  suddenly,  and 
is  characterised  either  by  hemiopia  or  central  scotoma, 

4,  The  hemiopia  is  either  monocular  or  binocular. 
The  former  is  sumctimes  lateral,  and  at  other  times 
it  occupies  the  upper  lialf  of  the  visual  field*     In  tlie 
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binocular  form  the  field  of  vision  is  obscured  laterally, 
either  in  the  right  or  left  half  of  both  eyes ;  the  sight 
is*  completely  lost  on  the  half  of  the  field  of  vision  ; 
nevertlieless,  the  acuity  of  vision  remains  almost 
normaL  This  beraiopia  is  only  temporary,  lasting 
from  twenty  to  fifty  minutes,  and  then  disappearing 
completely.  Sometimes,  however,  Galezowski  has 
seen  it  pass  into  complete  blindness,  lasting  for  a 
brief  period  ;  or  again,  in  other  cases,  it  is  followed 
by  a  slight  indistinctness  of  vision  for  the  remainder 
of  the  day. 

5.  Central  scotoma  is  more  rarely  the  chief 
symptom  of  the  malady,  wliieh  maintains  this  form 
throughout ;  but  tliree  times  it  has  been  seen  to  be 
transformed  into  hemiopia. 

6.  Flashes  of  light  and  rainbow  colour  in  zigzag 
forms  generally  accompany  ocular  migraine.  These 
phenomena  are  perceived  liy  the  patient  in  the 
obscured  part  of  the  visual  field,  becoming  gradually 
more  and  more  indistinct,  and  finally  disappearing 
altogether.  Three  of  Galezowski's  patients  said  they 
observed  thousands  of  luminous  muscae  and  silvery 
spangles  darting  about  in  the  darkened  field  of  vision. 

7.  There  may  be  more  or  less  violent  attacks  of 
vomiting  preceding  or  accompanying  the  migraine  of 
the  eye ;  but  these  are  frequently  altogether  absent, 

8.  iVfter  the  disappearance  of  all  the  ocular 
symptoms,  giddiness,  mere  or  less  intense,  comes  on, 
and  continues  some  liours,  or  even  days. 

9.  Tlie  scintillating  hemiopia  is  ahnost  always 
followed  by  headache,  which  continues  all  the  rest  of 
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the  day,  either  in  one  half  or  over  the  whole  of  tlie     path* 
head. 

10.  The  eyeball  is  often  painful  and  tender,  the 
patient  experiencing  a  sensation  of  weight  and  tension 
at  the  back  of  the  orbit,  and  occasionally  the  eye  is 
red  and  watery. 

11.  Periodic  hemiopia  generally  recurs  at  long 
intervals,  once  or  twice  a  year  only ;  but  in  certain 
cases  it  is  more  frequent,  and  may  recur  as  often  as 
once  a  month,  once  a  week,  or  even  sometimes  twice 
or  thrice  a  week.  In  these  latter  cases  there  super- 
venes a  disturbance  of  sight  and  a  sort  of  asthenopia, 
wliich  is  almost  permanent,  and  renders  all  work 
impossible. 

12.  Ocular  migraine  is  often  observed  in  those 
troubled  by  dyspepsia,  biit  this  last  symptom  is  not 
constant :  when  it  exists,  it  almost  always  indicates 
the  presence  of  gout,  which,  as  Tronpeau  and  Char- 
cot have   Avell    demonstrated,    often    predisposes   to 


13.  Periodic  hemiopia  is  observed  sometimes  in 
pregnant  women,  but  then  it  is  accompanied  neither 
by  scintillations  nor  by  headache.  On  the  contrary, 
in  pregnant  women  one  sees  cerebral  troubles  cliarac- 
terised  by  a  sort  of  aphasia,  and  by  encephalopathy, 
which  may  continue  for  half  an  hour  or  longer. 

14.  Antilogous  cerebral  derangements  may  also 
be  found  in  iiiigraine  of  tlie  eye,  but  they  are 
relatively  rarer  and  of  shorter  duration  than  in  the 
preceding  case. 

15.  Ocular  migraine  does  not  present  any  gravity, 
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and  disappears  of  itself  under  the  influence  of  a  tonic 
strengthening  regimen.  The  sulphate  and  bromo 
hydrate  of  quinine  have  seemed  to  Galezowski  speedily 
to  reheve  the  symptoms.  The  eniployment  of  ferru- 
ginous preparations,  the  cold  douehe,  and  avoidance 
of  all  exriting  aliments,  sueh  as  coflee,  hqueurs,  spires, 
and  such  like,  may  also  act  efEcaciously  in  accele- 
rating  the  cure  of  migraine  of  the  eye. 

Dr.  Siuifjson  Craig  strongly  recommends  the 
strong  resinous  tincture  of  the  gelseminum  semper- 
vivens. 

With  reference  to  tlie  treatment  of  niigi^aine  in 
general,  it  has  been  already  statefl  that  the  treatment 
of  the  two  forms  is  diametrically  opposed.  In  the 
spasmodic,  the  sympathico-tonicform,  whatever  tends 
to  diminisli  the  flow  of  blood  to  the  painful  region,  as, 
for  instance,  compression  of  the  carotid  on  the  affected 
side,  increases  the  intensity  of  the  symptoms  ;  while 
the  pain  and  other  morbid  phenomena  are  lessened  by 
anything  that  increases  the  quantity  of  intracranial 
bh>od,  as  by  pressure  of  the  opposite  carotid,  causing 
a  diversion  of  blood  through  the  contracted  artery. 
It  is  partly  on  the  ftict  that  the  object  of  treatment 
in  tliis  variety  is  to  relax  muscular  spasm,  that  the 
claim  of  this  disease  to  be  in  great  measure  a  disease 
of  the  sjmipathetic  rests.  To  this  end,  Hammond, 
among  others,  speaks  of  the  vahie  of  galvanism,  one 
pole  being  applied  over  the  cervical  sympathetic  and 
the  other  over  the  solar  plexus,  and  a  current  from 
about  fifteen  cells  being  allowed  to  pass  fur  two  or 
three  minutes.     Still  better  is  the  administration  of  a 
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quarter  of  a  grain  of  morphia  hypodermically,  followed 
by  a  drop  of  a  1  per  cent,  solution  of  nitro-glyeerine 
every  fifteen  minutes  in  pill  or  on  sugar.  Specific 
etioiogical  complications  require  special  modifications 
of  this  treatment ;  thus,  if  the  migraine  own  a  malarial 
origin,  a  large  dose  of  aulpliate  of  quinine  should  be 
given  instead  of  the  morphia.  During  the  intervals, 
the  bromides  should  be  administered  persistently  for 
months ;  and  during  the  same  period,  glonoin  (one 
drop  of  the  1  per  cent,  solution  three  times  a  day). 
In  tiie  paralytic  form,  compression  of  the  carotid 
on  the  aflected  side  lessens  the  pain,  and  wliatever 
tends  to  increase  tlie  amount  of  intracranial  blood 
intensifies  all  the  symptoms.  Cold  to  the  nape  of  the 
neck  is  useful.  Thirty  or  forty  grains  of  guarana, 
or  ten  grains  of  cafieine,  or  even  strong  tea  or 
coffee,  will  often  cut  short  a  seizure ;  but  better  still 
is  a  large  dose— a  hundred  grains — of  sodic  bromide. 
In  these  doses  t]ie  bromides  give  tone  to  the  vessels 
whose  coats  are  relaxed. 

Treatment  during  the  intervals  should  consist  of 
the  bromides,  ergot  and  strychnia.  If  the  pressure 
of  undigested  food  in  the  stomach  or  intestines  should 
he  acting  either  as  a  cause  or  a  complication,  an 
emetic  or  a  purgative  may  be  necessary. 

I)j'.  Hammond  speaks  not  only  of  the  two  foruis 
alternating  in  the  same  person,  but  of  their  being 
present  coincidently,  one  side  of  the  head  suflering 
from  the  tetanic  form,  the  other  from  tlie  pai^alytic. 
Thls^  however,  is  exceedingly  rare. 

It  seems  therefore,  from  the  effects  of  remedies  as 
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well  as  from  a  study  of  the  phenomena  of  tbe  disease 
and  uf  its  occasional  complication,  that  some  portion 
of  the  sympathetic  is  primarily  affected;  probably  not 
the  cervical  ganglia  themselves,  bnt  a  portion  of  the 
vasomotor  centre  in  tlie  medulla  oblongata,  acting 
by  and  through  both  the  sympathetic  centres  in  the 
cervical  cord  and  the  sympathetic  cervical  ganglia, 
but  that  over  and  above  this  seat  of  lesion  the  nucleus 
of  tlie  vagus  is  generally  implicated,  and  the  nuclei 
of  other  nerves,  pre-eminently  the  fifth,  are  hkewise 
involved.  The  disease  is  central  in  its  origin,  though 
maiuly  of  a  sympathetic  centre ;  and  the  state  of 
central  circulation,  of  which  often  the  lesion  consists, 
may  be  caused  Ijy  reflex  irritation  from  distant 
organs. 
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That  many  kinds  of  insomnia  depend  upon  changes 
in  the  vascularisation  of  the  brain  is  simply  a  matter 
of  daily  experience.  It  is  very  generally  accepted 
that  sleep  is  due  to  a  decrease  in  the  size  of  the  cere- 
bral arteries,  inducing  a  partial  amumia  of  the  brain, 
Chapin  relates  an  interesting  experiment  tried  by 
himself  with  reference  to  this  question  :  '  Hearing  it 
suggested/  he  says, '  that  if  sleep  is  dependent  on  cere- 
bral antBuiia,  amyl  nitrite,  which  promotes  the  circu- 
lation in  the  brain,  should  waken  sleeping  persons,  I 
tried  it  one  evening.  With  the  aid  of  my  nurse  I 
very  carefully  applied  a  few  drops  of  the  drug  to  the 
nostrils  of  ten  or  twelve  patients  who  were  sound 
asleep,  and  in  every  case  they  awoke  in  less  than  one, 
or  at  most  two,  minutes.  This  was  repeated  on  several 
evenings  and  on  dilTcrent  patients,  but  with  a  uniform 
result.  Lest  it  might  be  simply  the  odour  of  the  drug 
or  its  irritation  of  the  fifth  nerve,  or  my  presence 
near  the  bed,  I  tried,  on  other  occasions,  bisulphide 
of  carbon  and  oil  of  peppermint,  but  succeeded  in 
awakening  not  a  third  of  those  on  whom  they  were 
employed.  Hence  we  conclude  that  sleep  can  be 
induced,  directly  or  reflexly,  through  the  sympathetic 
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nerve,  wliich  has  under  its  control,  partially  at  leasl 
the  vessels  of  the  encephalon.' 

Vulpian  olyects  to  the  experiments  of  Durham 
and  of  Hammond  that  tliey  were  made  under  the 
influence  of  anaesthetics,  and  therefore  that  the  sleep 
was  not  a  natural  one.  To  Fleming*s  experiments,  in 
which  sleep  was  induced  by  compression  of  tlie  caro- 
tids, he  objects  that  the  result  was  not  sleep,  but  the 
loss  of  consciousness  not  unlike  that  seen  in  plugging* 
the  cerebral  arteries.  Other  authors,  like  Cappie, 
explain  sleep  as  caused  l)y  venous  conpestion  and 
pressure.  One  fact  rather  militates  against  Durham's 
views,  viz.  that  in  ansemic  individuals,  whether  the 
anaemia  be  caused  by  lioamorrhage  by  chlorosis  or 
by  cachexia,  insomnia  is  a  prominent  phenomenon 
instead  of  somnolence ;  whilst  in  plethora,  or  after 
excess  in  eating  or  drinking,  the  somnolence  is  accom- 
panied with  suffusion  of  llie  face  and  injection  of  the 
conjunctiva^  and  presumably,  therefore,  with  conges- 
tion  of  the  brain.  Experiments,  too,  on  the  lower 
animals,  by  compression  of  the  carotids  and  vertebrals, 
do  not  result  in  causing  sleep,  although  necessarily  the 
brain  must  be  in  a  state  of  anaemia.  Experimental 
faradisatit)n  of  the  central  sympathetic  on  both  sides, 
thoutfh  leadinr^  to  constriction  of  cranial  and  intra- 
cranial  vessels,  causes  no  tendency  to  sleep. 

Brown-Sequard  states  as  his  opinion  that  in  many 
nonepileptic  persons  sleep  resembles  a  slight  attack  of 
epilepsy.  In  speaking  hereafter  of  epilepsy  something 
may  be  said  on  this  point.  But  the  French  savant 
goes  on  to  say  tiiat  whatever  be  the  nature  of  sleep. 
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it  is  certain  tliat  it  is  in  part  a  comlltioB  of  sub- 
asphyxia,  and  in  this  relation  the  daily  loss  of  con-  j 
sciousness  resembles  an  attack  of  epilepsy. 

Vulpian  believes  that  the  state  of  the  circulation 
lias  little  to  do  with  the  causation  of  sleep,  Ilis  ex- 
I>ressian  is  as  follows  :  *  Pour  ne  parler  que  des  ani- 
maux,  il  est  beaucoup  plus  probable  que  ce  sont  les 
i^lemenis  anatoiniques  eux-memes;  ceux,  par  exeniple, 
de  la  substance  grise  de  certaines  parts  de  Tencephale, 
chez  les  animaux  superieurs,  qui  s  engourdissent  pour 
ainsi  dire,  et  cela  primitivement  d\ine  fa<jon  inde- 
pendante/  lie  thinks  that  the  vascular  and  cardiac 
modifications  arc  only  accessory,  and  play  no  essential 
part  in  tlie  physiology  of  sleep.  His  idea  seems  to 
be,  that  at  the  early  commencement  of  sleep  the 
vessels  of  the  brain  are  congested,  but  that  by  and 
by  the  respirati(m  becomes  calmer  and  slower,  the 
heart  beats  with  less  energy,  and  thus  the  cerel)ral 
circulation  issoniewliat  modified,  the  early  congestion 
giving  place  to  slight  anaemia ;  that,  from  the  fact  of 
the  relative  repose  of  the  cerebrospinal  centres,  tlie 
vasomotor  system  becomes  slightly  predominant,  and 
as  a  consequence  of  this  there  is  a  feeble  increase  in 
tone  of  the  various  vessels  of  tlie  body,  and  so 
amongst  otliers  of  tlie  brain  ;  but  that  tlie  vasomotors 
are  certainly  not  to  be  credited  with  any  share  in  the 
production  of  sleep. 

In  Vulpian 's  experiments  too  with  anaesthetics  the 
vascular  changes  in  the  brain  have  been  slight*  The 
pallor  induced  in  the  vessels  of  the  cerebral  piainater 
under  chloroform  and  under  ether  was  very  slight. 
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under  opium  nil.  Under  the  influence  of  this  drug, 
or  of  chloral,  there  was  seen  no  modification  of  the 
pia  mater  circulation. 

'  The  salient  feature  of  sleep  is  the  cessation  of  tlie 
automatic  activity  of  the  l>rain  ;  it  is  tlie  diastole  of 
the  cerebral  beat,'  as  Mr.  Foster  says. 

'  That  sleep  is  a  slackening  of  molecular  activities, 
especially  of  the  brain,  is  an  expression  of  a  fact. 
That  this  depends  on  exhaustion  is  probable,  but  is 
an  opinion  only.  It  is,  however,  analogous  to  wh.at 
is  found  very  largely  in  the  animal  and  the  vegetable 
world,  a  period  of  activity  ushig  up  more  or  less  the 
force  capable  of  being  generated,  and  succeeded  by 
periods  of  inactivity  in  cycles.  It  cannot  be  that  this 
period  of  inactivity  is  caused  by  the  accumulation  in 
the  protoplasm  of  the  brain  of  the  products  of  proto- 
plasmic activity,  that  the  presence  in  the  cerebral 
tissue  of  an  excess  of  the  products  of  nervous 
metabolism  is  the  cause  of  sleep.'  If  so,  why  should 
the  period  of  sleep  ever  terminate  ?  Michael  Foster 
thinks  that  more  may  be  said  m  favour  of  the  concep- 
tion tliat  during  the  waking  hours  the  expenditure 
of  oxygen  exceeds  the  income,  and  that  the  quiescence, 
which  we  call  sleep,  comes  from  the  exhaustion  of  the 
body's  store  of  intra-molecular  oxygen.  But  taking 
the  general  results  of  experiments  and  of  pathological 
observation  into  consideration,  it  must  be  concluded 
that  in  sleep  the  brain  is  more  ana3mic  than  in  the 
waking  liours,  even  if  this  aniemia  is  an  accompani- 
ment rather  than  a  cause  of  sleep.  The  very  fact 
that  to  induce  sleep  we  should  withdraw  the  brain  as 
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much  as  pomble  frcm  the  influeDce  af  all  extriDsic 
etimoli  is  a  proof  of  this^  emcm  anj  stiiDuIos  of  sighi 
or  sound,  for  inslaiice,  at  once  neoefldtates  for  its  per- 
ceptioD  a  cooditiofi  of  centre  that  is  the  opposite  of 
ant^emia.  There  b  an  mieresliiig  case  on  record  of 
a  lad,  whose  connection  with  the  external  world 
was,  from  a  complicated  anse^tbesia,  limited  to  that 
aiforded  by  a  single  eye  and  a  single  ear,  and  who 
could  be  8eni  to  sleep  at  wiU  by  closing  the  eye  and 
stopping  the  ear. 

But  the  ordinary  experience  of  the  laity  even 
would  tend  to  show  the  same  thing.  The  somnolent 
effects  of  digestion,  in  which  the  alimentary  canal 
makes  90  great  a  demand  on  thedrculation;  the  good 
reaulta  of  inducii^  sleep  in  hard-worked  brains  of  in- 
tellectual peopk,  in  whom  insonmia  is  so  frequent,  by 
insisting  on  their  taking  a  small  meal  at  midnight ;  the 
advantages  of  a  warm  bath  before  going  to  bed,  or  at 
least  a  prolonged  foot-bath ;  the  almost  certain  success 
of  a  long  narrow  sinapism  down  the  whole  length  of 
the  spine,  and  the  occasional  benefit  of  remedies  that 
cause  an  intestinal  flux — all  point  to  the  same  conclu- 
sion, that  when  the  brain  is  anaBmic,  molecular  activity 
is  diificult;  molecular  inactivity,  sleep,  is  more  pro- 
bable. The  somnolence  of  old  age,  with  atheromatous 
cerebral  arteries,  shows  the  same  thing. 

Do  the  vasomotors  ever  sleep?  In  that  cycle 
that  brings  periodical  inactivity  to  the  rest  of  the 
body,  is  there  any  evidence  that  this  system  of 
nerves  partakes  in  tliis  inactivity  ?  Digestion  pro- 
ceeds  during   sleep,  and   secretion   goes   on    in   all 
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glands :  the  lieart  acts,  though  not  so  strongly  as 
during  waking  time ;  there  is  httle,  if  any,  passive 
arterial  dilatation  to  be  rec4:»gnised  anywhere 
throughout  the  body.  There  is  nothing,  therefore, 
strange  in  believing  that  the  sympathetic  may  be  in 
full  activity  wliilst  the  brain  is  asleep ;  the  strange- 
ness, indeed,  would  be  all  the  other  way.  If  the  va- 
somotors were  paretic  during  sleep,  there  would  be 
some  arterial  dilatation »  No  observer  has  seen  this. 
Most  physiologists  speak  of  the  opposite  condition  of 
the  cerebral  vessels.  And  even  if  .4eep  is  not  caused 
primarily  by  anaemia  of  brain,  there  seems  no  doubt 
that  the  duration  of  molecular  inactivity  may  be  at 
least  prolonged  by  a  constricted  state  of  the  arteries 
of  the  brain.  Dr.  Mortimer  Granville  s  dictum,  that 
*  general  sleep  is  the  aggregate  of  independent,  though 
normally  correlated,  sleeps,  induced  in  vai'iuus  parts 
of  the  system,'  may  be  accejjted  as  true  in  the  main. 
But  one  may  join  issue  with  him  as  to  visceral  sleep. 
How  is  it  that  a  rectum,  empty  on  going  to  sleep,  is 
full  in  the  raoruing?  that  the  urinary  secretion  is 
going  on  through  the  deepest  sleep?  that  the  sense 
of  epigastric  weight  from  a  heavy  meal  overnight  has 
passed  away  on  awakening  ?  that  iu  eruptive  diseases 
a  skin  clear  in  the  eveniug  may  be  covered  with 
rash  in  the  morning,  to  say  nothing  of  the  points 
referred  to  above  ?  Do  not  all  these  point  to  the  fact 
that  vasomotor  and  sympathetic  action  persists  when 
the  rest  of  the  body  is  asleep  ?  It  lias  been  truly  said, 
tliat  a  very  commou  cause  of  insomnia  in  certain  of 
its  most  troublesome  forms,  namely^  those  accompanied 
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with  meotal  restlessness  and  worry,  is  such  vasomotor 
disturbance  or  debility  (it  may  be  either  or  both)  as  ,    — . 
prevents  the  conversion  of  the  jactitatory  or  pulsating 
current  of  the  blood  iuto  a  continuous  and  steady  flow 
before  it  reaches  the  capillaries.     When  this  state  of 
affairs  exists,  relief  may  occasionally  be  obtained  from 
a  moderate  use  of  some  stimulant  in  the  form  of  a 
'  nightcap/      But   this   is  a  mere  expedient  for  the 
service   of  the  moment,  and  does  nothing   towards 
permanent  cure.     The  rational  remedy  for  this  form 
of  insomnia  is  undoubtedly  a  tonic  treatment,  acting 
as  directly  as  possible  on  tlie  vasomotor  centre  or 
system.     Sedatives  do  harm.     In  other  words,  help 
the  vasomotor  system  from  a  state  of  partial  inactivity 
to  one  of  renewed  activity,  and  you  procure  sleep. 
Such  a  statement — audit  is  one  that  all  medical  men 
must  be  constantly  verifying — ^is  incompatible  with 
,the  view  that  this  system  is  at  rest  when  the  brain 
ad  muscles  are  asleep. 
Suppose  that  some  degree  short  of  perfect  rest 
have  been  attained,  and  that  the  patient  sleeps,  but 
with  constant  terrifying   dreams.     Perhaps  lie  may 
wake  with  great  palpitation  of  the  heart ;  or  after  a 
restless,  tossing  night  may  get  up  with  a  feeling  of 
exhaustion.     Surely    this    means   that  molecular  in- 
activity has  ushered  in  the  first  going  to  sleep,  but  that 
from  some  one  of  many  causes,  especially  from  long- 
continued  thought,  or  study,  or  anxiety,  the  vessels 
had  become  so  paretic,  so  dilatable,  so  imperfectly 
under  the  influence  of  the  vaso-constrictors,  tlnii  an 
influx  of  blood  to  the  brain  occurs,  too  large  for  true 
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restj  and  brain  activity  results,  uncontrolled  by  reason 
but  largely  under  the  influence  of  emotion, 

A  convenient  division  of  types  of  insomnia  has  been 
made  by  Dr.  Sawyer,  of  Birmingham,  into  psychic^ 
toxic,  and  senile.  He  holds  that  in  natural  sleep  the 
brain  is  relatively  anasmic,  but  that  there  are  causes 
of  insomnia  which  act  primarily  in  sustaining  cerebral 
activity,  and  with  it,  and  in  consequence  of  it,  relative 
cerebral  hypernsmia ;  whilst  any  agent  which  sus- 
tains cerebral  hyperemia,  or  any  morbid  condition 
which  impairs  the  contractility  of  the  cerebral  ar- 
teries, may  prevent  wholly  or  in  part  the  occurrence 
of  such  a  degree  of  cerebral  anaEraia  as  is  requiretl  for 
the  production  of  sleep.  In  such  a  complex  condi- 
tion as  conscious  cerebral  activity,  where  thought 
implies  increased  blood-flow,  and  increased  blood-flow 
implies  thought,  we  cannot  in  any  given  case  allow, 
with  strict  accuracy,  entire  causal  precedence  to  either 
of  the  factors  which  are  essential  to  the  common 
result.  In  some  cases  of  sleeplessness,  as  in  the 
psychic  group,  undue  cerebral  activity  is  the  pri- 
mary vice ;  in  others,  as  in  the  toxic  and  senile 
varieties,  relative  cerebral  hypera^inia  is  the  initial 
error,  and  cerebral  activity  its  direct  consequence. 
This  form  may  come  on  from  sudden  shock,  or  from 
long-continued  mental  strain,  the  same  part  of  the 
brain  having  been  kept  continuously  upon  the  rack. 
But  in  either  case  sleeplessness  did  not  occur  until 
there  arose  from  exhaustion  partial  or  complete  va- 
somotor paralysis  of  the  intracranial  vessels,  until  the 
ai'teries  of  the  brain,  worn  out  by  a  sustained  erethism. 
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could  no  longer,  even  when  tlie  brain  moat  needed  it, 
find  the  force  for  that  contraction  of  their  calibre 
without  which  sleep  is  impossible.  It  is  a  kind  of 
insonmia  in  which  unnatural  excitation  of  tlie  cere- 
bral cells  is  the  initial  fault. 

*  In  toxic  insomnia  a  poisonous  agent  maintains 
cerebral  vascularity  at  such  a  height  that  conscious 
cerebral  activity,  that  is,  "  wakefulness,"  is  an  inevit- 
able consequence.  Tea  and  coffee,  and  perhaps  espe- 
cially excess  of  tobacco,  are  frequent  causes  of  toxic 
insomnia.  Tobacco  particularly,  if  puished  to  undue 
limits,  will  induce  i^erebral  vasomotor  debUity  or 
paralysis,  and  as  a  consequence  persistent  conscious 
thought.  In  the  insomnia  of  delirium  tremens,  and 
still  more  in  the  inq^erfect,  broken,  unrestful  sleep 
of  the  subjects  of  chronic  alcohohsm,  the  lesser 
arteries  of  the  brain  are  paralysed  by  alcoliol,  and 
sleepless  cerebral  activity  is  tlie  inevitable  conse- 
quence. Another  form  of  toxic  insomnia  is  seen  in 
gouty  persons,  in  cases  of  chronic  all)uminuria,  in 
persons  in  whom  there  is  found  a  pulse  of  high 
tension,  or  the  direct  physical  evidem^es  of  the 
characteristic  cardiac  hypertroiihy  which  accom- 
panies chronic  interstitial  nephritis.  Insomnia  in 
such  cases  is  due  to  the  maintenance  of  a  state  of  high 
tension  in  the  cerebral  arteries.  Again,  there  is  the 
senile  form  of  insomnia.  The  sleeplessness  from  which 
many  old  persons  sufler  is  nminly,  if  not  solely^  the 
result  of  senile  degeneration  of  the  smaller  cerebral 
arteries.  Those  vessels  are  less  elastic  and  less 
contractile  than  in  health,  and  their  weakened  walla 
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often  lend  to  their  permanent  dilatation.  They  are 
physically  unable  to  adapt  themselves  fully  to  the 
condition  of  relative  arterial  anremia  which  is  re- 
quisite for  Iiealthy  sleep.  The  tendency  of  this  con- 
dition  of  the  blood-vessels  of  the  brain  to  prevent 
or  to  diminish  sleep  is  probal)ly,  to  a  great  extent, 
counteracted  by  the  cardiac  feebleness  which  so  fre- 
quently and  so  fortunately  coexists  with  the  vascular 
changes.' 

In  thus  calliuiT  special  attention  to  Dr.  Sawyer's 
excellent  lectures  on  insomnia^  it  must  be  remarked 
that  tlie  position  of  cerebral  hypersemia  in  the  caus- 
ation of  sleeplessness  is  all  iniportant  in  the  toxic  and 
f«enile  forms,  whilst  in  the  ]>sychic  it  takes  a  less  j)ro- 
rainent  part.  In  this  variety,  as  has  been  mentioned 
above,  a  general  tonic  treatment  is  more  beneficial 
than  a  sedative,  A  change  of  work  and  of  scene, 
good  food,  exercise,  a!*sence  from  books,  ergot,  digi- 
talis, and  in  some  canes  a  little  alcohol,  will  be 
better  than  the  use  even  of  chloral  and  the  bromides. 
General  toiucs  may  be  advi!«able ;  o]>ium  never,  or 
scarcely  ever.  Tlie  concentration  of  attention  nj^on 
some  simple  act  or  thing  may  induce  sleep  by  ex- 
liaustion  of  tliis  faculty.  The  good  effects  of  cold  to 
the  body  in  many  cases  of  psychic  insomnia  depend 
probably  on  tlio  reflex  eflTect  causing  constriction  of 
the  cerebral  arteries.  The  treatment  of  the  toxic 
variety  is  a  matter  of  coninuin  sense,  when  the  in- 
somnia depends  on  the  introduction  from  without  of 
toxic  substances.  Diminish  or  give  up  the  poison, 
and  gradually  the  effects  of  the  poison  on  the  cerebral 
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arteries   will    vanisli.     But  it    is    oLlierwise   wlien  a     path- 
gouty  constitution  or   the  eflects  of  renal   mischief     — 

^         "^  ,  Insomoin 

have  to  be  taken  into  account.  It  may  suffice  to  say 
that  all  methods  of  diminishing  arterial  tension  are 
to  be  employed.  In  gouty  insomnia  (excluding,  of 
course,  the  sleeplessness  due  only  to  pain)  opium  is 
countcrindicated,  or  at  least  should  be  withheld  until 
the  high  arterial  tension  has  been  overcome. 

In  the  senile  form  tlie  cause  lies  so  much  in  the 
domain  of  patholugical  histology,  and  tlie  diseased 
cerebral  arteries  are  in  most  cases  so  far  from  beinir 
amenable  to  treatment,  that  drugs  are  often  useless. 
Still,  even  here,  ergot  will  sometimes  do  good,  and 
ehlorodyne  and  the  milder  sedatives  may  be  given. 
The  important  point  is  to  avoid  much  stimulant  or 
excess  of  food,  or  hurry — anything,  in  a  word,  that 
stimulates  the  heart — always  remembering  that  the 
safety  of  snch  patients,  and  even  their  measure  of 

^ sleep,  largely  depend  on  a  quiet,  equable,  unexcited 
cii'culation. 
From  the  whole  consideration,  therefore,  of  tlie 
causation  of  sleep,  and  of  the  various  forms  of  in- 
K^mnia,  it  must  be  admitted  that  if  in  one  variety  the 
vasomotor  system  takes  a  secondary  place,  yet  in 
all  it  is  exceedingly  important,  and  in  some  forms 
primainly  so, 
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Lv  eptle[is}^  much  may  be  said  about  vasomotor  in* 
fluenoe*  Meynert  believes  that  in  epilepsy  the  hippo- 
carapas  major  is  a  vasomotor  centre,  irritation  of 
which  caii8C8  spasm  of  vessels,  and  so  epileptic  con- 
vulsions. Xothnagel  consider?  vascular  cramp  an 
essential  factor  in  all  epUeptic  seizures.  Binswanger 
gays  that  in  a  typical  fit,  excitement  of  the  convulsive  | 
centre  ami  of  the  vasomotor  centre  are  co-ordinated. 
If  the  excitement  of  the  vasomotor  centre  exist  alone, 
there  is  *  le  petit  mal ' ;  if  excitement  of  the  con- 
vulsive centre  exist  alone,  we  have  those  rare  cases  of 
niotc^r  cpile[)sy,  convulsion  without  loss  of  conacions- 
nes».    Mo»t  frequently  the  centres  are  excited  together. 

The  inHuenee  of  emotion,  especially  the  terror  at 
the  sight  of  another  person  in  an  epileptic  fit,  seema 
so  pruiniuent  in  this  disease,  that  this  alone  points  to 
a  vasomotor  basis. 

The  three  views  most  in  vogue  as  to  an  epileptic 
fit  are  thei*e : 

1.  Epilepsy  is  simply  a  disease  of  the  vasomotor 
centre  in  the  medulla  oblongata,  setting  up  vasomotor 
spasms  affect ing  particular  arteries^  and  thus  causing 
hical  cerebral  anaemia,  wiiich  induces  the  discharge 
from  the  hemispheres.     This  theory  is  held  by  few. 
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2.  Convulsion  depends  on  a  discharge  of  motor  or     tath- 
convulsive  centres  in  the  medulla  oblongata,  while 
loss  of  consciousness  is  the  result  of  arterial  spasm  in 
the  hemispheres,  due  to  the  action  of  the  vasomotor 
centre  in  the  medulla. 

3*  The  \iew  of  Dr.  Ilughlings  Jackson,  that  the 
local  diseliarge  in  the  brain  excites  at  the  spot 
arterial  contraction,  and  thus  determines  the  spread 
of  the  discharge. 

To  this  Dr.  Gowers  objects  that  the  pallor  of  the 
face  is  often  absent ;  that,  when  present,  it  is  no 
proof  of  anaemia  of  the  brain,  but  is  probably  due  to 
a  reflex  contraction  of  peripheral  vessels  excited  by 
the  discharge  in  the  brain  ;  and  that  convulsion  is 
not  usual  in  cardiac  syncope  :  that  this  third  view  is 
not  needed,  and  is  opposed  to  the  fact,  proved  by 
experiment,  that  functional  debility  causes  reflex  di- 
latation, and  not  contraction  of  vessels.  lie  woidd 
say  that  the  phenomena  of  epilepsy  depend  on  in- 
stability of  resistance,  rather  than  on  any  primary 
change  in  the  energy-producing  action  of  the  cells. 
It  seems  open  to  question  whether  this  somewhat 
negative  theory  suffices  to  exj)lain  all  the  various 
Jbrms  of  epilepsy ;  whether,  particularly,  it  demou- 
trates  the  mechanism  of  'le  petit  mal.'  On  the  other 
hand,  Echeverria  has  recorded  twcnty-six  cases  of 
epilepsy,  in  almost  all  of  which  there  was  found  scle- 
rosis, or  fatty  degeneration,  or  amyloid  degeneration, 
or  pigmental  infiltration  of  the  cervical  sympatlielic, 
and  often  two  or  more  of  these  changes  united  ; 
sometimes  also  a  similar  condition  of  the  solar  and 
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f)ther  abdominal  plexuses.  The  writer,  however,  has 
frequently  found  such  sympathetic  lesions  without 
epilepsy, 

Afjain,  although  tlje  extraordinary  high  tempera- 
ture in  tlie  status  epilepticus  is  not  a  proof  of  the 
implication  of  tlie  Bympathetic,  and  may  be  caused" 
merely  by  paralysis  of  the  inhibitory  heat  centre  iu 
the  l>rain,  yet  this  great  heat  can  hardly  arise  with- 
out pome  viiFouiotnr  change,  even  if  this  very 
paralysis  of  heat  iuhil>ition  be  not  caused  by  anaemia 
of  the  centre  from  reflex  contraction  of  its  vessels. 

The  numerous  instances  of  true  epilepsy,  caused 
by  reflex  irritation  from  distant  organs  travelling  up- 
ward by  way  of  tlie  sjnnpathetic,  are  not  wholly 
explicable  by  the  tlieory  of  instability  of  cells.  The 
epileptic  condition  consequent  on  irritation  of  the 
uterus  and  its  appendages,  the  giustric  epilepsy  in 
men*  of  which  Pommay  speaks  as  answering  to 
uterine  epilepsy  in  women,  are  only  some  of  the 
examples  of  this  reflex  condition. 

The  diffictdties  are  the  greater,  inasmuch  as  all 
theories  must  be  more  or  less  hypotlvetiraL  It  seems 
likely  that  the  ctjuvulsive  centre  in  the  medulla  is 
a  minute  corpus  striatum  for  collecting,  modifying, 
radiating  convulsive  motor  phenomena  from  the 
cerebral  motor  area :  that  epile|)sy  M'ith  convul- 
sion may  depend  on  direct  or  reflex  irritation  of  this 
centre,  but  far  more  frequently  on  sonie  condition  of 
cells  in  the  cerebral  motor  area  that  may  well  be 
termed  '  inst!d)ility  ; '  that  these  lesions  and  their 
consequent  phenomena  may  be  wholly  independent 
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of  vasomotor  disturbance,  but  tbat  loss  of  con- 
sciousness, occurring  either  as  an  early  symptom  of 
the  convulsive  form  of  epilepsy,  or  as  an  independent 
phenomenon  in  *  ]e  petit  mal,*  owns  a^^  its  cause  ameiuia 
of  a  portion  of  the  non-motor  area  of  the  brain,  an 
anirmia  depending  on  vasomotor  irritation. 

BrowD-Sequard's  experiments,  showing  that  com- 
pression  of  the  cervical  sympathetic  was  a  valuable 
means  against  '  le  petit  mal/  points  to  the  truth  of  this 
latter  proposition. 

Benedikt  believed  that  tlie  epileptic  attack  is 
caused  by  a  sudden  spasm  of  the  vessels,  nnd  pre- 
sents the  most  complete  analogy  to  neuralgic  attacks  ; 
only  that  the  irritation  affects  chiefly  the  vasotnotor 
nerves,  and  so  leads  directly  to  ana}mia  of  the  brain. 

In  112  eases  noted  some  years  ago  by  tlie  writer ,^ 
a  definite  aura  coidd  only  be  traced  in  ten.  Even  ill 
what  used  to  be  called  '  eccentric  epilepsy  '  an  aura 
is  not  a  necessary  plienomenon.  Tlie  large  number 
of  attacks  that  depend  upon  intestinal  irritation  occur 
without  any  aura,  just  as  in  convulsions  due  to  the 
irritation  of  teething  ;  and  probably  the  majority  of 
afferent  nerves  are  not  sensory  ;  but  the  difliculty  of 
finding  the  starting-point  in  many  cases  of  convulsions, 
joined  with  the  fact  that  even  a  sensory  starting- 
point  may  be  unheeded  by  the  patient  until  his 
attention  is  called  to  it  by  another  person  after  close 
investigation,  would  he  sufficient  evidence  against 
the  term  '  eccentric  epilepsy  * ;  whilst  in  many  cases, 
and  nolably  in  such  as  depend  upon  venereal  excess 
or   self-abuse,   it   is   often   an   open    question   as  to 
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Ik  fiicpns  ite  or%^  lo  n  eciaftric  pbjacal 
k>  m  mani  esne,  wiadi  abo  may  be 
to  tbe  cncolaliao  of  Titkted 
And  jet^allboQ^ 
a  paHoiC  my  aeWaai  be  awan  of  anf  aeiidDrT  aflee- 
lioii  of  a  aenre  aawjuatiiig  to  wm  aura*  and  tbe  phy- 
I  may  coostantly  be  unable  £o  delect  any  exdling 
fiom  tbe  peripbery,  or  oomieeted  with  any 
internal  tisciis,  yet  a  harge  number  of  patienls  giv** 
an  aeccmnt  of  dome  genftatian  tbat  warns  them  of  tbe 
approach  of  a  fit. 

Thk  warmng  diflers  firom  an  aura,  and  seems 
often  to  be  tbe  commencement  of  tbe  fit  before  the 
loM  of  cooacioasDeaB  oeenrs.  It  takes  various  forms^ 
according  to  the  portion  of  the  nervous  centres  fir&t 
attacked  by  the  arterial  spasm.  In  one  case  a 
f^hakiijg  of  all  the  hmbs  preceded  the  unconscious 
state ;  in  another,  a  violent  tremor  of  the  whole  body ; 
in  a  tliird,  in  whom  also  a  distinct  aura  existed  in 
the  shape  of  pain  commencing  from  the  bottom  of 
the  bowels  and  travelling  upwards,  a  similar  tremor 
was  invariably  noticed  for  twelve  or  even  for  twenty- 
four  hours  before  the  fit ;  in  a  fourth  this  warning 
occurred  In  the  fonu  of  vertigo  for  a  minute  or 
two  before  the  lit.  In  this  case  the  attack  was 
followed  by  partial  motor  paralysis  of  the  right  hanJ» 
aHecting  only  the  flexor  muscles  ;  the  extensors  drew 
the  fingers  backwards  ahnost  at  right  angles  to  the 
hand.  Anotlicr,  whose  attacks  seemed  at  first  to 
(Icpeiid  iijioii  the  irritation  of  ascarides,  had  warning 
of   the    attack   half  an    liour    previously  by  partial 
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trismus^  which  prevented  her  from  speakiDg.  An- 
other was  both  giddy  and  tremulous.  In  this  caise 
the  attempt  to  read  a  book  would  always  induce  an 
attack.  In  two  otliers  vertigo  almost  always  gave 
them  notice  of  the  mimediate  approach  of  the  fit. 
In  two  more  the  warning  was  by  pre\ious  headache, 
and  this  is  very  frequently  the  case,  the  headache 
being  in  sueli  cases  ana?nnc,  and  caused  by  arterial 
spasm  rather  than  by  any  deficiency  in  the  heart's 
action,  and  tlicrefore,  although  closely  connected 
with  the  headache  from  ha^^morrhage  or  excessive 
lactation,  it  is  not  under  the  control  of  the  same 
remedies.  In  auotlier  case  the  warning  was  de- 
scribed as  a  great  darkness  that  came  over  her  for  a 
moment  or  two,  before  she  lost  her  senses  ;  a  sudden 
and  temporary  amaurosis,  caused  by  the  entire  cutting 
off  of  tlie  supply  of  blood  from  the  retina,  Anotlier 
always  knew  the  fit  was  approaching  by  heat  coming 
all  over  the  body.  In  this  case  tlie  fit  first  came  on 
after  a  severe  scalp  wound,  caused  by  a  blow. 

Another  case  opens  up  different  ground.  She  has 
no  warning  herself,  but  those  about  her  know  for 
twelve  hours  previously,  from  her  being  tiresome. 
May  we  not  put  down  this  irritability  to  a  want  of 
co-ordination  in  the  various  portions  of  the  brain, 
owing  probably  to  imperfect  blood-supply  to  some 
parts  ?  In  another  case  the  fit  was  always  preceded 
by  giddiness  and  pain  behind  the  left  ear,  and  was 
succeeded  by  partial  and  temporary  paralysis  of  the 
left  facial  muscles. 

Another   fjave  the  followinjr  account  of  herself. 
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Susan  L.,  aged  34,  has  boon  married  ten  years,  and 
has  miscarried  eleven  thnes.  Dark  hair,  light  eyes. 
Her  father  suffered  from  fits.  Had  no  infantile  con- 
vulsions. No  known  cause  for  tlie  fits.  She  knows 
when  an  attack  is  coming  on  by  feeling  giddy  and 
sick  and  becoming  very  sallow.  Her  first  fit  was 
w^hen  she  was  twenty-two,  lier  third  during  her 
first  pregnancy.  In  tlie  last  three  years  the  fit^ 
have  been  more  frequent,  occurring  almost  once  a 
month,  generally  in  tlie  niglit.  Does  not  bite  lier 
tongue.  The  fit  is  succeeded  by  headache,  drowsiness 
and  vomiting  of  bile*  Bowels  confined.  She  was 
only  three  months  under  observation,  at  the  beginning 
of  which  time  she  miscarried  for  the  twelfth  time : 
but  during  that  short  period,  under  purgatives  and 
bromide  of  potassium,  she  had  no  attacks.  Thispro- 
Ijably  was  not  a  case  of  pure  epilepsy,  Ijut  it  is  men- 
tioned for  the  symptoms  that  i)receded  the  attack. 

Ill  another  case  tlie  fit  was  intariably  preceded 
by  shivering. 

In  a  child,  aged  7,  who  had  had  fits  for  twelve 
months,  the  first  having  occurred  after  a  violent 
fright,  the  attack  \vas  always  preceded  by  six  or 
eight  minutes  of  excessive  laughter.  This  symptom, 
like  the  manifestation  of  bad  temper  in  a  former  case, 
is  probably  due  to  a  want  of  harmony  and  control 
hetw^een  the  emotional  and  intellectual  portions  of 
the  brain,  caused  by  partial  loss  of  blood*supply ; 
this  loss  is  due  to  the  commenceinent  of  that  arterial 
spasm  which,  when  carried  to  a  farther  degreCj 
produces  entire  loss  of  consciousness. 
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In  aiKiilior  ease,  in  whieli  the  first  attack  seemed 
to  have  been  exdted  by  the  patient  Imviiig  seen  a 
man  in  a  fit  in  church,  the  convulsion  waa  preceded 
by  a  great  shaking  of  both  arms  ;  and  in  a  boy  the 
fit  is  always  preceded  by  intense  cramp  in  tlic  left 
arm. 

Moat  of  these  warnings  are  evidently  due  to  local 
arterial  spasm,  either  of  the  retinal  artery,  the  anterior 
and  middle  cerebral  arteries,  or  of  these  arteries  on 
one  side  only,  or  of  the  vessels  of  the  medulla  oblon- 
gata ;  and  the  nature  of  the  warning  sensations  seem 
to  vary  according  as  the  loss  of  blood-supply  occurs 
first  in  the  interior  or  the  posterior  portions  of  the 
encepbalon. 

And  this  leads  to  another  interesting  fact  in  the 
consideration  of  the  subject.  May  not  epilepsy  occur 
w^ithout  loss  of  consciousness,  or  rather  may  not  phe- 
nomena, which  we  have  been  accustomed  to  look  upon 
as  epileptic,  take  place  without  that  loss  of  intellectual 
powder  and  of  sensation  which  has  generally  been 
considered  the  main  feature  of  the  attack?  These 
conditions  differ  much  from  each  other,  and  are  met 
with  in  all  varieties,  from  convulsions  with  absolute 
clearness  of  intellect  to  circumstances  in  which,  with 
many  of  the  cerebral  symptoms  of  the  attack,  the 
consciousness  is  never  entirely  lost.  These  latter  are 
the  connecting  links  between  this  disease  and  true 
epilepsy. 

Thus  Mrs.  A.  E,,  aged  28,  who  has  been  ill 
for  two  years,  and  has  several  fits  a  week,  states 
that  in  the  attack  she  feels  slightly  confused  and  falls, 
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but  never  loses  consciousness,  has  some  clonic  con- 
vulsions of  the  extremities,  but  gives  no  account  of 
tonic  spasm.  She  does  not  suffer  from  headache  and 
drowsiness  subsequently.  Her  memory  is  beginning 
to  be  impaired. 

A  second  ease  was  under  observation  for  more 
than  two  years,  E.  P,,  aged  61,  a  widow.  Every  day, 
and  many  times  a  day,  for  six  months  before  she 
rame  under  observation,  she  suflered  from  a  severe 
convulsive  condition.  She  never  loses  consciousness 
in  the  least,  and  does  not  even  feel  confused  ;  but  has 
most  violent  cloiue  convulsion  of  the  mouth,  jaws, 
eyelids,  and  all  the  facial  muscles.  The  head  is 
shaken  from  side  to  side  with  intense  rapidity ;  the 
arms  and  liands  are  in  a  similar  state  of  clonic 
convulsion.  The  legs  are  not  always  affected,  and 
wlien  they  are  not,  she  is  able  to  stand  through  the 
whole  of  the  attack.  In  all  respects  the  convulsions 
of  this  case  closely  simulate  epilepsy*  She  has  no 
tonic  spasm,  no  subsequent  headache  and  drow^siness, 
no  loss  of  memory  or  of  any  mental  faculty,  no 
]>aralysis.  She  has  never  had  any  other  kind  of  fit. 
The  only  elleet  of  these  attacks  is  the  fatigue  con- 
sequent on  the  violence  of  the  convulsions.  As  these 
attacks  have  been  often  witnessed  during  a  mechcal 
visit,  it  is  certain  that  there  is  no  loss  of  consciousness. 
It  may  be  well  to  state  that  under  the  bromides 
the  convulsions  have  diminished  in  frequency  and 
intensity,  and  for  some  months  past  have  scarcely 
troubled  her  at  all  whilst  slie  has  persisted  in  th^ 
remedy.  They  recur  as  before  whenever  she  attempt 
to  leave  it  off. 


EPILEPSY 


237 


A  third  case  has  its  connecting  links  with  the 
former  one  and  its  points  of  diflerence. 

J.  P.,  aged  22,  a  coal  miner,  has  been  ill  two 
years.  Has  about  eight  attacks  in  the  twenty-four 
hours,  in  which  there  is  sunietimes  little  convul- 
sions, sometimes  a  great  deal ;  and  in  the  latter  ease 
the  attack  may  last  fifteen  minutes.  He  has  only 
lost  consciousness  five  times  altogether.  In  this  case 
memory  was  deficient ;  but  the  man  reckoned  wxll, 
and  was  sensible  enough.  Altliough  he  improved 
under  treatment,  there  is  no  doubt  he  will  become  a 
confirmed  epileptic,  and  that  the  occasions  on  whicli 
he  loses  consciousness  will  increase. 

Another  case  had  the  first  and  only  fit  six  weeks 
before  coming  under  observation.  She  lost  con- 
sciousness and  was  convulsed.  Since  then  she  has 
had  several  attacks,  in  which  the  left  hand  has  been 
violently  convulsedj  and  in  which  no  loss  of  con- 
sciousness occurred. 

Do  not  all  such  cases  depend  simply  on  tlie 
portion  of  brain  affected  l>y  arterial  spasm  ?  The 
nervous  centres  that  rule  motion  may  be  thus  afl^ected, 
the  great  motor  area  on  each  side  of  ilie  fissure  of 
Rolando,  &c.  and  the  centres  of  consciousness  be 
quite  free,  and  vice  versA. 

This  seems  to  be  tha  case  in  those  numerous 
instances  of  '  le  petit  uial '  in  %vhieh  loss  of  conscious- 
ness is  the  prominent  symptom.  This  form  of  epilepsy 
owns  many  varieties.  In  some  cases  it  is  diflicult 
even  for  people  on  the  watch  for  the  attack  to  re* 
cognise  it  in  the  aflected   individual.     The   patient 
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may  be  eating,  walkingj  or  occupying  himself  in  any 
way,  and  will  suddenly  lose  consciousness  for  half  a 
minute  or  so,  with  scarcely  any  change  in  his  external 
appearance,  except  perhaps  that  there  is  a  slight 
vacancy  of  countenance.  Not  only  is  there  no  con- 
vulsion, but  there  is  not  even  any  loss  of  motive 
power.  He  does  not  fall  and  he  goes  on  eating,  and 
even  walking,  as  it  were,  automatically  If  he  is 
engaging  in  conversation  he  will  cease  speaking,  and 
will  lose  the  thread  of  tlie  conversation  to  some  extent ; 
and  if  he  is  perfonning  any  action  tliat  requires  con- 
siderable co-ordination  of  muscles,  such  as  writing, 
painting  or  playing  upon  any  instrument,  he  will  not 
continue  such  movements  during  the  momentaiy  loss  of 
consciousness.  Many  other  acts  that  demand  less  con- 
scious combination,  such  as  walkings  he  will  continue 
to  perform,  but  he  will  have  no  recollection  of  hav^mg 
performed  them.  The  only  account  he  can  give  of 
the  attack  is  that  lie  has  lost  a  moment  of  the  day, 
and  that,  although  he  may  liave  felt  giddy  just  before 
he  lost  consciousness,  his  memory  is  an  entire  blank 
as  to  the  attack  itself.  More  commonly,  however,  the 
loss  of  consciousness  is  accompanied  by  a  sudden 
paralysis  of  limbs,  and  the  patient  falls.  Tlicre 
is,  however,  no  tonic  spasm,  no  clonic  convulsion, 
no  subsequent  headache  or  drowsiness.  Almost! 
immediately  after  the  patient  falls  consciousness  is 
regained  and  the  ordinary  occupations  of  life  are 
resumed.  This  course  of  things  may  recur  fifty  times 
a  day. 

Another  variety,  which  may  be  the  connecting 
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link  between  this  form  of  epilepsy  and  the  so-called 
epilepsia  gravior,  manifests  itself  by  a  sudden  loss  of 
consciousness  aud  a  fall ;  and  these  phenomena  are 
immediately  followed  by  some  tonic  spasm  of  the 
glottis  and  temponiry  asphyxia  consequent  thereon. 
Such  cases  constantly  suller  from  headache  and 
sleepiness  after  the  attae-ks,  and  are  only  distinguish- 
able from  cases  of  epilepsia  gravior  by  the  absence  of 
clonic  convulsion.  These  cases  are  closely  allied  to 
what  nurses  call '  inward  convulsions '  of  infants,  in 
wdiich  there  is  probably  loss  of  consciousness  and 
very  evident  ghrttidean  spasm  ;  and  when  the  attack 
does  not  proceed  to  clonic  convulsion,  there  may 
often  be  traced  a  general  tremor  that  passes  over  tlie 
whole  body.  If  tlie  patient  hves,  the  loss  of  con- 
sciousness is  pretty  sure  sooner  or  later  to  be  followed 
by  clonic  convulsions,  and  the  attacks  will  become 
those  of  convulsive  epilepsy;  but  ihe  slighter  attacks 
may  occur  alone  for  a  unmber  of  years,  as  in  the 
following  case : 

Harriet  H.,  aged  19,  light  hair  aud  eyes,  was 
frightened  when  she  was  three  years  old,  and  has 
had  attacks  of  *  le  petit  nial '  ever  since.  If  slie  is 
at  dinner,  she  will  go  on  eating  during  the  attack  ; 
and  if  she  is  walking,  she  goes  on,  and  does  not  falL 
Has  had  four  severe  fits  with  convulsions  (the  first 
when  she  was  fifteen  years  old),  in  one  of  which  she 
has  bitten  her  tongue.  This  case  was  brought  to  the 
infirmary  by  the  mother,*  who  stated  that  she  was 
most  anxious  the  girl  should  be  frightened  again,  as 
she  thought  it  might  cure  her  ;  since  a  younger  child. 
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a  boy,  had  been  frightened  at  Christma'S,  and  hati 
had  similar  attacks  up  to  September,  and  then  was 
frightened  again,  and  had  had  no  fit  since. 

It  is  very  questionable  whether  these  attacks  of 
epilepsia  niitior  should  not  be  considered  as  serious 
as,  or  rather  more  serious  than,  the  form  of  epilepsy 
with  convulsive  phenomena. 

In  those  cases  in  whicli  the  two  forms  are  united, 
the  attacks  of  *  Ic  petit  mal '  may  occur  many  tiuiea 
a  day,  and  the  convulsive  fits  only  once  a  day,  or 
once  a  week,  or  once  a  month*  It  is  comparatively 
cunimou  tliat  the  non-convulsive  form  should  occur 
as  often  as  once  daily ;  wdiilst  it  is  comparatively 
uncommon  for  the  convulsive  form  to  occur  more 
frequently  on  the  average  tlian  once  in  several  days. 
So  great  is  this  difierence  in  the  frequency  of  tlie 
phcHonicna  of  the  two  forms,  that  we  are  almost 
tempted  to  look  upon  the  cerebral  congestion  of  these 
convulsive  fits  that  are  accompanied  by  laryngeal 
spasm  as  absolutely  preservative  against  very  frequent 
repetitiou  of  sucli  attacks*  It  is  easy,  therefore,  to 
realise  that  the  mind  is  more  likely  to  become  rapidly 
impaired  wlien  its  blood-supply  is  cut  off  very  fre- 
quently than  when  this  lesion  takes  place  once  in  two 
or  three  weeks,  and  seldom  once  a  day.  Amidst  all 
the  difliculties  of  the  subject,  one  point  alone  seems 
at  once  estal>lished  and  capable  of  explanation,  viz, 
that  impairment  of  the  mental  faculties  takes  place 
in  direct  ratio  with  the  frequency  of  loss  of  con- 
sciousness. 

There  is  some  objection  to  the  view  that  chrome 
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convulsions  depend  on  the  asphyxia  and  the  accumu-     Patm- 
lation  of  black  blood  in  the  cneephalon  and  spinal 
cord. 

Brown  Sequard  tbuiided  these  views  npon  some  ex- 
periments in  which  clonic  convulsions  were  set  up  by 
injecting  venous  blood  into  the  system.  It  seems, 
however,  more  than  doubtful  whether  these  experi- 
ments bear  uiit  liis  conclusions.  For  instance,  in 
Kusmaul  and  Tanner*s  expeiiments,  the  prevention 
of  the  entrance  of  red  blood  into  the  brain,  when 
the  veins  were  left  perfectly  free^  induced  violent 
eonvidsions.  Again,  in  an  animal  bled  to  death,  and 
in  which  J  therefore,  no  accumuhition  of  black  blood 
can  liave  existed,  the  uterus  expelled  its  contents 
])recisely  in  the  same  manner  as  in  an  animal  into 
which  venous  blood  has  been  injected.  It  would 
seem,  therefore,  more  accurate  to  hold  tliat  clonic  con- 
vulsions depend  on  the  want  of  arterial  blood  in  the 
spinal  cord  and  the  medulla  oblongata,  caused  partly 
by  the  further  extension  of  the  first  excitation 
(contraction  of  arteries),  and  partly  by  the  asphyxia 
inducing  a  condition  of  venosity  through  the  whole 
system. 

It  may  also  be  open  to  question  wdiether  the 
cessation  of  the  convulsion  depends  on  exhaustion 
of  the  nervous  power.  If  the  view  is  correct  that 
the  clonic  convulsions  are  induced  by  a  want  of 
arterial  blood,  their  cessation  would  be  the  conse- 
quence of  a  restored  supply  of  this  blood.  The 
convulsion  thus  might  be  an  evidence  of  want  of 
nervous  action,  and  its  cessation  woidd  be  consequent 
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on  a  restored  nervous  action.  If  it  is  allowed  that 
loss  of  consciousness  is  occasioned  by  arterial  spa^m 
in  the  cerebral  lobes  (frontal),  and  that  the  tonic 
rigidity  and  clonic  convulsions  are  the  consequence 
of  arterial  spasm,  similar  in  kind  if  not  in  degree,  in 
the  motor  area  of  the  brain,  and  perhaps,  too,  in  the 
mctliilla  oblongata  and  spinal  cord,  it  is  difficult  to 
liclieve  that  in  the  first  case  the  function  of  the  part 
is  temporarily  annihilated,  whilst  in  the  second  it  b 
intensely  exalted.  It  is  scarcely  reasonable  to  sup- 
pose  that  the  same  condition  which,  when  acting  on 
the  frontal  lobes,  causes  destruction  of  all  cerebral 
functions,  should,  when  acting  on  the  motor  area,  or 
upon  the  spinal  cord,  cause  an  intense  exaltation  of 
motor  power.  Nor  can  we  believe  that  a  fresh  sup- 
ply of  arterial  blood,  which,  acting  on  one  portion  uf 
tlie  brain,  causes  it  to  resume  its  functions,  would, 
when  acting  on  another  portion,  almost  in  a  similar 
ratio,  lower  and  depress  the  functions  of  this  nerve 
centre. 

In  illustration  of  the  theory  that  clonic  convul- 
sion may  not  be  the  consequence  of  excitation  of 
the  nervous  centre  by  venous  blood,  but  rather 
a  manifestation  of  diminished  supply  of  arterial 
blooil,  may  be  mentioned  an  experiment  performed 
by  Vulj^ian,  and  recorded  in  his  *  Lemons  sur  la 
rhysit)logie  du  Systcme  nerveux,'  p,  455:  '  J'ai  vu 
chez  uu  la}>in  la  compression  des  arteres  carotides  et 
vertcbrales  determiner  une  suspension  des  fonctions 
enc^phaliqiies :  mais,  chose  bien  remarquable,  la 
respiration  spuntanee  continuait.  le  bulbe  rachidien 
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ayant  ecliappe  plus  on  inoins  completeiiient  k  Taa^mie 
encephalique.  Les  mouvements  spontan^s  et  rollexes 
avaient  eutierement  dispani  dans  la  face  et  les  yeux ; 
le  troiic  dc  ranimal  vivait  encore  en  supportant  line 
tete  physiologiqucment  raorte.  Eh  bien,  an  bout  de 
deux  ou  trois  minutes,  les  moyens  de  compression 
ayant  etc  enleves,  il  se  produisit  d  abord  des  mouve- 
ments couvulsifs  assez  violeuts,  qui  ne  durerent  que 
pen  de  teinps  :  puis  toutesles  manifestationa  dela  vie, 
tons  les  mouvements  volontaires  et  autres  reparurent 
]ieu  il  pen  dans  la  tetc :  1  animal  recommeuya  k 
marcher  et  revint  bientut  k  son  ctat  normal/ 

Here  the  convulsions  were  the  ponnecting  link 
between  apparent  deaili  or  paralysis  of  the  nmscles 
of  the  head  and  face,  and  their  restoration  to  volun- 
tary movement.  Entire  loss  of  arterial  blood  from  tlic 
part  was  followed  by  loss  of  all  movement;  the  very 
commcnceinent  of  restored  arterial  flow  was  followed 
by  convulsion  before  the  full  circulation  was  restored  ; 
and  a  full  restoration  of  artificial  circulation  was  the 
immediate  precursor  of  normal  life  in  the  part. 

Again,  the  exphmation  of  these  convulsive  con- 
ditions which  simulate  epilepsy,  but  without  loss 
of  consciousness,  seems  particularly  difficult  if  we 
accept  the  theory  that  the  accumulation  of  venous? 
blood  at  the  base  of  the  brain  is  necessary  for  tlieir 
production.  In  the  second  case  of  this  kind,  nmn- 
tioned  above — that  of  E.  P. — the  patient  seemed  to 
have  no  stage  of  tonic  spasm  preceding  the  clonic  con- 
vulsion. Neither  was  there  the  slightest  headache  or 
sleepiness  following  the  attacks,  the  extent  of  which 
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is  a  fair  test  of  the  amount  of  venous  congestion  in 
the  brain.  From  a  condition  of  ordinary  healthy 
life,  she  was  wont  to  be  taken  with  the  intense  clonic 
convulsion  previously  described,  and  the  moment 
the  cunvulsion  ceased  she  was  herself  again.  The 
(jliservation  of  all  such  cases  seems  to  point  t^  partial 
arterial  spasm  of  the  motor  area  of  the  brain  as  the 
proximate  cause  of  the  convulsion.  Several  cases 
of  a  similar  nature  are  collected  from  various  sources 
in  Dr.  Reynolds'  work  on  epilepsy.  It  is  true  enough 
til  at  some  tonic  spasm  may  exist,  and  yet  be  very 
difhcult  of  detection,  and  Trousseau  would  seem  to 
Itjok  ui)on  its  non-existence  as  an  impossibdity.  He 
says,  '^Thc  tonic  always  precedes  the  clonic  stage, 
1)11 1  the  duration  and  violence  of  the  latter  are  by  no 
means  proportionate  to  the  duration  and  violence  of 
the  former.  Thus,  very  violent  clonic  movements 
often  succeed  a  slight  tonic  contraction,  and,  recipro- 
cally, an  excessively  ]iowerful  tonic  contraction  may 
be  succeeded  by  very  moderate  clonic  movements. 
Thus,  the  length  of  the  first  stage  is  sometimes  so 
short,  and  the  second  stage  comes  on  so  quickly, 
lasting  for  a  more  or  less  prolonged  period,  that  an 
observer  who  is  not  on  his  guard,  or  not  very 
attentive,  might  think  that  t!ie  convukions  were 
clonic  at  the  outset.  .  .  .  From  what  I  have  said^ 
this  remarkable  fact  follows,  that  rigidity  seems  to 
an  essential  obligatory  element  of  all  convulsion.  It* 
is  never  absent,  and  can  even  be  alone  present, 
whetiier  it  constitutes  the  convidsion  by  itself,  as  in 
idiopathic  contractions,  or  whether  the  convulsion  is 
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mcomplete,  as  in  eclampsia,  where  the  clonic  stage  path. 
is  absent,  whereas  clonic  movements  never,  perhaps, 
come  on  from  the  first/  This  is  a  strong  statement. 
In  a  case  before  mentioned,  the  woman  has  more 
than  once  been  talking  in  the  out-patients'  room, 
when  the  first  symptoms  of  the  attack  have  com- 
menced in  rapid  twitchings  of  the  facial  muscles, 
followed  immediately  by  clonic  convulsion  of  the 
limbs ;  and  with  the  first  twitching  she  has  said, 
*  Now,  sir,  the  fit  is  coming  on/ 

It  is  difficult  to  conceive  how  any  person  could 
speak  with  any  laryngeal  spasm  sufficient  to  cause 
cerebral  congestion  ;  and  if  this  venous  blood  theory 
be  right,  how  is  it  that  the  true  spasm  and  the  clonic 
convulsion  do  not  bear  a  direct  ratio  to  each  other? 
A  slight  tonic  stage  sliould  be  followed  by  slight  clonic 
convulsion,  instead  of  the  two  stages  bearing,  as  tliey 
often  do,  almost  an  inverse  proportion  to  eacli  other. 
How,  too,  can  the  period  of  rigidity  exist  byitself,  un- 
followed,  as  is  sometimes  the  case,  by  clonic  convulsions? 
It  seems,  tlien,  [>robable  that  clonic  convubion  is  an 
evidence  of  partial  arterial  spasm  in  the  motor  area 
of  the  brain,  in  the  medulla  obkmgata,  and  in  the 
spinal  cord  ;  that  it  plays  no  part  in  the  causation 
of  the  subsequent  headache  and  sopor,  except  by 
sometimes  adding  the  element  of  exhaustion,  when 
the  convulsion  has  been  very  intense  and  protracted  ; 
and  that  wlien  such  convulsion  has  followed  the 
injection  of  venous  blood,  it  has  been  from  the 
venous  blood  inducing  contractions  of  the  arteries, 
as  the  blood  in  tlie  exanthemata   sometimes   does. 
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The  attacks,  which  moat  frequently  consist  only  of 
clonic  epasra,  are,  as  Dr.  Gowers  has  written,  slight 
litsj  of  partial  distribution,  beginning  in  and  often 
confined  to  one  Umb»  '  The  most  perfect  type  of 
these  attacks  are  those  which  are  sometimes  pro- 
duced  by  organic  brain  disease,  and  Hughling^ 
Jackson  has  proposed  to  designate  them  "Epilepti- 
form cunvulsions/'  as  distinguished  from  ordinary 
epileptic  fits.  But  such  local  attacks  of  clonic  spasm 
Bometiraes  occur  in  cases  m  which  there  is  no  other 
reason  to  lielieve  that  there  is  such  a  disease  as 
tumour,  and  iu  which  the  variable  position  of  the 
local  fit  and  other  symptoms  preclude  the  supposi- 
tion iluit  the  symptoms  are  due  to  any  fixed  coarse 
organic  disease.  These  local  clonic  convulsions  are 
especially  cotnnion  in  the  upper  limb,  beginning  in 
the  hjmd.  First  the  fingers  begin  to  twitch,  then  the 
elbow  is  jerked  and  the  shoulder.  The  attack  may 
tlien  cease,  or  the  face  or  leg  may  be  jerked  in  the 
same  manner.  Consciousness  is  often  not  lost,  if  the 
spasm  is  confined  to  a  single  hmb.  Less  commonly 
these  attacks  begin  in  the  face,  and  still  lees  commonly 
in  the  leg.' 

The  convidsive  phenouiena  of  an  attack  of 
epilepsia  gravior  may  well  be  termed  the  eflect  of  a 
discharge  from  a  morbid  nerve-centre.  By  some  this 
term  may  be  considered  rather  the  expression  of  a 
fact  than  an  explanation  of  it.  But  if  such  discharge 
be  wholly  independent  of  the  state  of  the  vessels,  and 
therefore  of  the  vasomotor  system,  what  explanation 
can  be  given  of  the  prevention  of  an  attack  by  tying 
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a  ligature,  blistering,  &c-,  at  some  spot  between  the 
apparent  focus  of  origin  of  an  aura— that  is,  the  spot 
to  which  the  sensation  of  t!ie  aura  is  reflected,  and 
the  centre  of  discharge.  It  is  under  all  circumstances 
difficult  to  give  a  reason  why  this  metliod  does  in 
most  cases  delay  or  prevent  the  attack.  But  it  is  in 
aualogy  with  the  effect  of  similar  treatment  in  other 
parts  of  the  body  that  its  action  is  a  reflex  one  on 
local  internal  circulation,  and  as  the  effects  of  this 
mode  are  either  on  the  sensory  nerves  of  the  limb 
with  which  vasomotor  fibres  are  largely  commingled, 
or  on  the  vessels  of  the  limb  innervated  as  they  are 
by  the  vasomotor  system  solely,  it  seems  easy  to 
understand  that  the  reflex  effect  will  have  a  primary 
influence  on  vasomotors  at  a  distance,  and  that  a  fit 
is  prevented  by  alteration  in  the  calibre  of  vessels. 
In  describing  the  pathology  of  a  fit,  Dr.  Brown- 
Sequard,  in  one  of  the  latest  articles  that  has  been 
written  on  epilepsy,  repeats  in  the  main  his  behef  of 
more  than  twenty  years  ago.  The  course  of  a  fit  is  as 
follows ! 


Tath- 
oumr 

Jvpilepsy 


Gaubk. 

1.  Excitation  of  certain  parU  of 

the  ejtcito-motor  organs  of  the 
nervous  centre. 

2.  Cotxtraction  of  the  facial  blood- 

vessels, 

3.  CoEtTftction  of  the  hlood-vesaela 

of  the  cereliral  lolies, 

4.  Extenaloii  of  the  excitatioo  m 

the   excito-motory   organs  of 
the  nervoud  centre. 

6.  Tonic  contractioD  of  mme  re- 
ipiratory  and  vocal  muade&< 


Epfects. 

1*  Contraction  of  blood-vessels  of 
the  brain  and  face ;  tonic  spasm 
of  muscles  of  the  eye  and  hce, 

2.  Facial  Bpaams. 

3«  Loss  of  consciousness ;  conges- 
tion in  the  ba9«  of  the  brain 
and  tb(^  spinal  cord^ 

4.  Tonic  contraction  of  the  laryn- 
gi^al,  the  cervical|  and  some 
respiratory  muscles  (Laryn- 
Ifismua  and  Trachelisfuus). 

6.  Epileptic  cry* 
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UtXKht 

—  G. 

Epilcpity 


Ftutlier  extension  of  the  exci- 
tation in  the  excito-motory 
organs. 

ijosB  of  conflcioustia^  alone «  or 
with  tonic  spaam  in  trunk 
and  limbs. 

Laryngismus,  trachelwrniw,  and 
rigid  Ppaam  of  some  respira- 
tory mufldes. 


0,  Inmifficient  breathing,  rapid 
eonsuniption  of  oxyjyen,  and 
detention  of  venous  blood  iu 
the  encepbalon. 
10.  Asphyxia  and  i>erba pa  pressure 
by  accumulated  serous  blood 
in  the  base  of  the  bndn. 


1!.  Exhaustion  of  the  nervous 
power  generally,  and  of  the 
reflex  i>xcitahility  especially ; 
retiu'n  of  rug-ulfir  respirutory 
movement* 


6.  Tonic     contrftctioiip     peach  icg- 

most  moaelas  of  trunk  and 
limbs. 

7.  Fall   or  precipitation  forward 

or  backward  to  the  ground. 

8.  lo^nilEcient  breathing ;  obfiiaclt 

to  entrance  of  blood  into  the 
chest  and  to  itA  issue  from 
the  cranio-spinal  cavity. 

9.  Increasing  asphyxia. 


10.  Clonic  coovulaion   elsewhere  ; 

contraction  of  the  bowel*,  the 
bladder,  the  womb ;  incrtaad- 
of  secretions  ;   etibrts  lo  in-  ■ 
spire. 

11.  Cessation  of  the  fit;  coma  or 

fatigue  ;  headache  and  aleep. 


Brown-Seqnard  makes  tlie  alteration  in  these  views, 
that  tlie  loss  of  consciousness  is  too  rapid,  too  com- 
plete, to  be  due  only  or  cliiefly  to  a  contraction  of 
the  blood-vessels  of  the  cerebral  lobes.  It  is  owing, 
he  thinks  now,  to  an  inhibition  of  the  activity  of 
cerebral  nerve-cells  that  this  symptom  appears.  On 
what  this  inhibition  depends,  or  liuw  induced,  he 
does  not  say.  Is  the  sudden  loss  of  consciousness 
in  an  attack  of  syncope  due  to  an  inhibition  of  the 
activity  of  cerebral  nerve-cells  ?  Without  doubt* 
But  in  syncope  so  grandiose  a  form  of  expression  is 
not  considered  necessary.  It  is  enough  to  say  that 
the  nerve-cells  are  inactive  because  they  are  cut  of! 
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from  their  basis  of  suj^ply,  the  arterial  circulation. 
It  is  not  so  very  uncommon  to  see  an  attack  of 
syncope  as  sudden,  as  rapid,  as  the  loss  of  conscious- 
ness and  tlie  fall  in  epilepsy. 

It  docs  not  seem  unreasonable  to  beheve  that 
conditions  so  closely  allied  own  one  and  the  same 
causation^  a  cessation  of  arterial  blood-supply,  though 
in  one  case  the  modits  operandi  is  deficient  vis  a 
tergo^  in  the  other  arterial  spasm. 

It  is  possible  that  the  seat  of  origin  of  epilepti- 
form convulsion  is  not  the  same  as  the  centre  of  true 
epilepsy ;  that  in  the  former  ease  the  purely  motor 
area  in  the  immediate  neighbourhood  of  the  fissure 
of  Rolando  is  implicated,  in  the  latter  the  frontal 
lobes. 

Putting  aside  for  the  moment  the  question  of  true 
epilepsy,  and  speaking  only  of  epileptiform  convul- 
sion, is  it  necessary,  is  it  indeed  possible,  to  insist 
on  a  morbid  instability  of  cells  of  this  or  that  con- 
volution, which  from  its  very  nature  must  have  been 
making  gradual  progress  for  some  time  before  the 
-called  discharge?  How,  then,  were  animals  ren- 
'dered  subject  to  epileptiform  attacks,  if  not  to  true 
epilepsy,  by  the  section  of  the  sympathetic  in  the 
abdomen  ?  How  was  a  similar  effect  produced  by 
M,  Westphal  by  slight  percussion  on  the  head? 
How  are  the  symptoms  of  an  epileptic  attack  induced 
by  Ferrier  by  submitting  the  surface  of  the  cerebral 
hemispheres,  in  a  rabbit  or  a  cat,  to  the  influence  of 
a  pretty  intense  faradaic  current  ?  How  even  are 
these  cells  rendered  so  rapidly  unstable  by  tlie  essence 
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Patji.  of  absinthe,  as  in  M.  Magnan*s  earperimente?  How, 
too,  are  animals  rendered  liable  to  epileptiform 
Heizures  under  the  influence  of  experimental  lesions 
of  the  spinal  cord,  or  of  the  cutaneous  iierres? 

If  the  instability  of  a  cell  means  that  it  is  deprived 
of  its  blood-supply — if  its  less  power  of  resistance  b 
cxjiIaitHid  by  saying  that  a  cell  at  once  begins  to  lose 
liH  normal  function  when  the  process  of  interchange 
between  cell  and  vessel   comes    to   an   end  by  the 
ubnornial  constriction  of  the  latter,  then  the  reflex 
eUccts  of  the  experiments  given  above  find  a  suitable 
exphination.      Irritation  of  the  sympathetic  in  the 
abdomen   may  be    transmitted  either   directly  from 
ganglion  to  jjanglion,  until  it  reaches  and  influences 
the  cells  of  the  cervical  sympathetic,  or  it  may  be 
carried  through  the  spinal  cord  itself  to  the  cervical 
ganglia;  irritation  of  the  sympathetic  fibres  contained 
in  the  sciatic  or  crural  nerves,  or  in  the  spinal  cord 
itMilf,  may  also  find  a  similar  pathway  through  the 
cord  to  these  cervical  ganglia.     But  this  may  not  be 
ihv.  only  region  of  transmission.      The  existence  of 
vasomotor   nerves,  destined   for   the   vessels  of  the 
Ijrain,  and  rear.liing  tlveni  neither  through  the  cer- 
vic':al  fxird  of  tlie  sympatlietic  nor  through  the  upper 
cervical  ganglion,  has  been  proved  by  the  experi- 
ments of  Nothriagel.      Wlien  in  rabbits  the  upper 
cervical  ganglion  has  been  destroyed,  this  observer 
has  seen  that  galvanisation  of  sensory  nerves — the 
crural,  for  instance — causes  constriction  of  the  arte- 
ries of  the  cerebral  pia  mater,  and  that  this  elFect  is 
produced  more  easily  on  irritation  of  the  terminal 
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expansion  of  these  nerves  than  of  their  trunks ;  and 
althougli  otlicr  observers  have  not  always  met  with 
the  same  success,  yet  Vulpian,  after  extirpation  of 
the  superior  cervical  gangHon,  has  found  faradisation 
of  the  sciatic  nerv^e  to  be  followed  l)y  dilatation  of 
the  pupil,  and  hy  constriction  of  the  vessels  of  the 
ear. 

It  ivill  be  easily  recognised  how  loth  the  %\Titer  is 
to  give  up  the  role  of  the  sympathetic  in  the  causa- 
tion of  at  least  some  of  the  important  phenomena  of 
epilepsy.  In  epileptiform  convulsions,  such  as  seem 
to  be  set  up  fay  extrinsic  irritation,  the  irritation  of  the 
vasomotors  may  be  sufficient  in  itself  to  start  the  con- 
vulsive symptoms ;  although  even  here  patients,  the 
subjects  of  such  convulsions,  are  not  the  strongest 
people  in  the  world,  and  may  have  derived  some  here- 
ditary neurosal  tendency  from  a  former  generation. 

But  in  true  epilepsy  it  is  probable,  from  various 
causes — hereditary,  insanatory,  abnormal — the  nutri- 
tion of  the  brain,  or  of  certain  portions  of  it,  has  gradu- 
ally been  seriously  modified.  In  such  persons,  such 
modification  of  nutrition  may  show  itself  by  an 
irritative  state,  that  impresses  itself  primarily  on  the 
vasomotors  of  the  vessels  of  the  region  so  affected. 
This  impress  may  find  the  centre  of  its  reflex  arc  in 
one  of  tlie  ganglia  in  or  on  the  vessel  itself,  causing 
partial  constriction  of  vessel  over  a  very  localised 
area,  and  so  un-inhibited  convulsive  movement  of  a 
single  limbj  for  instance,  or  portion  of  a  limb.  More 
usually  the  eisodic  influence  is  carried  to  the  medulla 
oblongata,  and  may  constrict  all  vessels  deriving  their 
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direct  vasomotor  influence  from  thence,  or  through 
the  cervical  cord  to  the  superior  cervical  ganglia, 
from  which  most  of  the  cortical  vessels  derive  their 
innervation.  From  so  extended  a  region  of  constricted 
cerebral  vessels  result,  first,  loss  of  consciousness, 
and,  secondly,  tonic  spasm.  The  clonic  convulsion  is 
rather  the  effect  of  tlie  gradual  yielding  of  the  vaso- 
motor constrit.'tion,  allomng  at  first  more  blood  to 
enter  tlie  arteries  tlian  during  the  period  of  tonic 
spasm,  but  yet  far  less  than  is  necessary  for  controlled 
movement  or  for  rest ;  and  the  headache  depends  on 
the  various  congestions,  the  consequences  of  laryngeal 
spasm,  the  coma>  and  tlien  the  prolonged  sleep,  partly 
on  fatigue  from  exhaustion  of  the  nervous  powers 
generally,  but  mainly  to  lesser  phases  of  the  cerebral 
congestion,  the  result  of  the  fit ;  which  congestion 
passes  away  as  the  blood  is  enabled  to  return  to  the 
right  side  of  the  heart,  and  as  respiration  returns  to 
its  normal  condition. 

The  part,  therefore,  taken  by  the  vasomotors  iS| 
primarily,  that  they  liuve  had  something  to  do  in 
rendering  the  nutrition  of  the  brain-cells  imperfect; 
but  also  tliat  they  feel  the  first  effect  of  this  uialnu- 
trition,  and,  as  a  consequence  of  this  irritative  efFect, 
induce,  by  their  constriction  of  vesvsels,  loss  of  con- 
sciousness and  tonic  spasm  of  muscles. 

Dr.  Mussen  Young  has  drawn  attention  to  cases 
wliich  illustrate  what  he  calls  '  an  epileptic  condition 
of  the  centres  which  control  the  nutrition  of  the 
body/  The  following  case  is  a  typical  one:  A.  is 
now  27   years  of  age,  and   has  been   an  inmate  of 
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tlie  Suffolk  County  Asylum  for  nine  yearg.  In  order 
to  understand  her  condition,  it  will  be  best  to 
begin  by  describing  her  as  she  appears  under  the 
most  favourable  circumstances,  when  her  general 
physiognomy  is  very  good,  and  her  appearance  some- 
what prepossesshig,  with  a  florid  complexion^  but 
rather  epileptic  expression.  Her  mental  condition  is 
at  all  times  weak,  but  when  in  the  condition  just 
described  she  is  not  inclined  to  be  violent^  under- 
stands most  of  what  is  said  to  her,  and  gives  fairly 
rational  answers  when  questioned.  This  compara- 
tively satisfactoxy  state  lasts  for  some  time,  when  sud- 
denly a  marked  change,  more  especially  physically, 
takes  place^  and  within  twenty-four  hours  a  decided 
deterioration  is  observed.  This  degeneration  pro- 
gresses very  rapidly,  but  not  uniformly,  as  during 
tlie  course  of  an  attack  she  frequently  exhibits 
apparent  signs  of  improvement,  or  at  least  of  arrest 
of  the  attack.  Any  hopes,  however,  of  a  peimianent 
change  for  the  better  are  soon  dissipated  by  a  relapse 
into  a  worse  state  than  formerly ;  and  at  the  end  of 
a  fortnight  her  general  appearance  has  so  much 
altered  that  she  would  not  be  recognised  as  the  same 
person,  unless  special  attention  with  that  object  were 
directed  towards  her.  Although  she  may  be  thus 
reduced  to  a  kind  of  Uving  skeleton,  and  may  appear 
to  be  literally  dying  of  starvation,  lier  appetite  re- 
mains unimpaired,  and  she  takes  her  food  well,  and 
with  no  abatement  of  relish*  Coincidently  with  this 
alteration  in  her  physical  condition,  her  mental  state 
gradually  becomes  more  unsatisfactory,  until  at  last 
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she  is  restless  and  troublesome,  incapable  of  under- 
standing any  conversation,  or  of  herself  speaking 
otherwise  than  in  a  most  incoliereut  manner.  This 
condition  continues  until  she  seems  to  approacli  a 
state  of  collapse,  when  an  improvement  as  rapid  as 
the  original  degeneration  sets  in,  and  in  a  very  short 
time  she  regains  her  former  satisfactory  state.  This, 
however,  again  proves  to  be  of  only  temporary  dura- 
tion, and  the  same  sequence  of  events  follows.  The 
quiescent  period  which  elapses  between  any  two 
seizures  is  very  variable,  and  does  not  bear  any  re- 
lation to  the  menstrual  function. 

*The  periodicity  of  the  attacks  in  this  case,  together 
with  the  course  tliey  run,  present  (says  Dr.  Young) 
many  points  of  onalogy  to  those  cases  of  epilepsy  in 
wliich  there  arc  couxsiderable  intervals  of  entire  im- 
munity fi"om  fits  J  followed  by  periods  during  which 
the  seizures  are  so  frequent  and  severe  as  to  leave  the 
subject  of  them  quite  prostrate  for  a  time,  until  they 
gradually  pass  off  and  another  interval  of  repose 
ensues.  The  resemblance  is  still  more  marked  by 
considering  wliat  might  be  called  the  convulsive 
character  uf  the  physical  degeneration*  as  shown  by 
the  temporary  intervals  of  improvement  or  arrest  in 
severity  of  the  attacks*  The  intense  degree  of  mal- 
nutrition cannot  be  owdng  to  a  defective  supply  of 
nutritious  matter,  because  the  appetite  is  alw^ays  very 
good,  and  there  are  never  any  signs  of  gastric  or  in- 
testinal derangement.  The  entire  course  of  events 
may  fairly  be  accounted  for  by  supposing  that  the 
cerebral  centres  which  govern  the  nutrition  of  the 
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ly  may  be  acted  upon  by  the  same  conditions  as  path- 
those  wluch  aflect  the  motor  centres,  occasiomng  „  ., — 
ordinary  epilepsy.  In  favour  of  the  idea  tliat  the 
blood-supply  of  the  nervous  centres  is  at  fault,  it  may 
be  urged  that,  considering  tlie  extreme  vascidarity 
of  nervous  tissue  everywhere,  a  shght  derangement 
either  of  the  supply  or  of  the  ijuality  of  tlie  blood 
would  be  likely  to  seriously  interfere  with  the  proper 
fulfihuent  of  tlie  functions  of  any  part  of  the  nervous 
system.  On  the  other  hand,  when  it  is  remembered 
what  an  important  part  the  vasa  vasorum  play  in 
the  nourishment  of  the  larji^er  blood-vessels,  and  that 
these  vasa  vasorum  are  ultimately  in  great  measure 
controlled  by  branches  of  the  sympathetic,  it  is  open 
to  supposition  that  the  ymall  nervl  nervorum  have  a 
considerable  share  in  the  regulation  of  the  nutrition 
of  the  nervous  centres,  and  that  tlie  morbid  jilieno- 
mena  described  above  may  be  due  to  their  nervous 
force  periodically  acquiring,  as  it  were,  a  state  of 
unstable  equilibrium. 

*  Wliy  such  a  condition  of  things  should  occur,  and 
be  manifested  in  sueli  a  mannerj  is  as  inexplicable  as 
why  miasma  should  affect  the  body  in  the  periodic 
mamier  witnessed  in  ague,* 
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CH^iPTER  IX. 

SPINAL  CORD  LESIONS — rROGRESSlVE  MUSCUL.\R  ATROrHY — 
TABES    DOItSALlS. 


No  more  tlian  tlie  ordinary  vasomotor  influence  can  J^*^^ 
be  trat-ed  iu  most  of  tlio  other  morbid  conditions  to  pt^ 
wliich  the  cerebro-spinal  nervous  system  is  liable.  ^^Ij^ 
In  haemorrhage,  in  cerebral  softening,  in  sclerosis  of  ^  "*'  ^ 
the  brain  and  cord,  in  inflamuiation  of  the  cells  of 
the  anterior  horns  or  in  atrophy  of  the  same,  the 
spnpatlietir.  has  not  much  to  do  directly.  In  one 
disease  just  mentioned — progressive  muscular  atrophy 
— the  fact  that  the  lesion  is  due  to  a  malnutrition 
of  cells  of  the  anterior  cornua,  induced  by  a  condi- 
tion  of  the  nutritive  vessels  rendered  morbid  by  an 
abnormal  state  of  the  vasomotor  nerves,  is  probable, 
but  has  certainly  never  been  demonstrated.  It  has, 
however,  been  already  mentioned  that  Sir  Charles 
l:5ell  thought  the  sympathetic  was  concerned  in  this 
disease,  and  that  Jaccoud  shares  his  views ;  and  that, 
besides  the  lesions  of  the  anterior  horns,  the  cervical 
gangha  of  the  s)^mpathetic  have  been  sometimes 
found  converted  into  fat;  whilst  the  raised  temperature 
in  the  early  stages,  diniuiished  later,  the  increased 
perspiration,  the  atrophy  of  the  layers  of  skin,  the 
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painful  Hwelling  of  joints,  and  sometimes  the  contrac- 
tum  of  one  pupil,  all  ptniit  to  some  sympathetic 
connection.  The  affection  of  the  sympathetic,  wliich 
is  pre.sent  in  some  cases,  is  a  combined  affection^ 
cliaracterised  clioirally  by  its  special  group  of  syni- 
I>toms  (ociilo-pupillary  phenomena). 

liemak  holds  that  progressive  muscular  atrophy 
is  a  disease  of  the  sympathetic  ganglia,  and  also  of 
the  cervical  part  of  the  spinal  cord. 

The  rpiestion  is,  Is  the  sympathetic  really  affected 
at  all?  And  if  it  is,  is  it  through  centripetal  con- 
duction of  the  prnnary  muscular  disease  to  the  peri- 
pheral nerves,  the  spinal  roots,  and  the  rami  com- 
nuinicantes ;  or,  contrariwise,  is  the  sympathetic 
aflection  the  primary  one,  spreading  centriftigally  to 
llic  j)erij)heral  nerve-trunks  and  muscles,  and  centri- 
])etally  to  tlie  spinal  centres? 

In  Schneevaigt's  cases  the  cervical  cord  of  the 
sympathetic  was  ahnost  converted  into  a  cord  of 
adipose  tissue,  in  which  the  nerve  fibres  were  replaced 
l)y  ilat  cells  containing  crystals*  The  cervical  ganglia 
had  ahnost  completely  degenerated  into  fatty  tissue, 
whilst  the  thoracis:  part  of  the  sympathetic  likewise 
rnutained  some  fatty  matter. 

If  among  the  disputed  positions  of  the  vasomotor 
centres  in  the  spinal  cord,  the  smaller  cells  of  the 
anterior  curnua  lie  assigned  as  their  proper  place 
(and  by  mere  process  of  exhaustion  it  is  difficult  to 
make  any  other  choice),  it  is  scarcely  to  be  wondered 
at  that  some  cases  of  progressive  muscular  atrophy 
are  associated  with  vasomotor  phenomena. 
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In    pseudo-hypertrophic  paralysis,   one  case  has      path- 
bcen  attributed  to  paralysis  of  the  sympathetic ;  but       — 
from  the  study  of  the  physiology  of  the  sympathetic,  pre^^^Y 
the  course  of  the  disease,  the  post-mortem  appear-  atroi>hy 
ancesj  rendering   the   nervous  origin  of  the  disease 
more   than    doubtful,  and   tlie   sufficiency   of  other 
expLinations  of  the  lesions,  the  conchision  is  abnost 
necessary  tliat  tlie  sympathetic  has  little  or  nothing 
to  do  with  this  disease. 

It  is  quite  another  question  whether  progressive 
muscular  atrophy  has  not  some  influence  on  the 
sympatlietic.  Myosis,  in  this  disease,  is  rare ;  but 
when  it  exists,  it  may  depend  in  some  sort  on  the 
cutting  off  more  or  less  of  the  influence  of  this  nerve 
from  the  ciliary  gangUa,  so  that,  its  inliibitory  effect 
on  the  contraction  of  the  pupil  being  removed,  the 
oculo  motor  acts  with  great  intensity.  But  this  and 
all  other  sympatlietic  phenomena  in  progressive 
muscular  atrophy  seem  to  be  secondaiy  m  jjoint  of 
time  to  the  disease  itself. 

The  same  thing  may  be  said  of  other  spinal 
diseases,  and  even  of  spinal  injuries.  It  is  probable 
enoughthat  in  clirooic  myebtis,  from  compression  or 
otherwise,  if  absolutely  localised  to  regions  that  are 
known  to  contain  special  sympatlietic  centres,  the 
vasomotors  of  the  head  and  face,  or  at  least  of  one 
ride  of  them,  may  be  affected,  or  there  may  be  seen 
certain  oculo-pupillary  phenomena,  or  in  any  region 
the  vasomotor  connected  witli  that  jiortion  of  the 
spinal  cord  may  be  at  first  constricted  from  irritation 
and  afterwards  ddated  from  paralysis.     This  would 
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be  a  not  improbable  effect  of  the  localised  lesion  of 
the  cord,  As  a  matter  of  clinical  observation,  how- 
ever, it  is  exactly  in  such  lesions  that  the  sjrmpathetic 
ganglia,  cervica],  dorsal,  lumbar,  &c,,  manifest  their 
independent  action,  and  by  keeping  up  the  circulation 
in  tlie  various  parts  of  the  body  as  well,  or  almost  as 
well,  as  when  the  cord  is  intact,  show  that,  over  and 
above  tlie  force  derived  from  the  centres  in  the 
spinal  cord,  they  possess  an  inherent  power  of  their 
own,  that  nnder  certain  conditions  sufficea  for  the 
requirements  of  the  system.  As  a  mutter  of  expe- 
rience also  myelitis  is  not  diiTused.  It  may  impli- 
cate the  wliole  of  a  segment  of  the  cord  horizontally, 
but  it  is  not  usual  for  it  to  spread  vei^  far  vertically, 
and  the  secondary  degeneration  of  Turck  s  column  in 
a  descending  direction,  of  GolFs  column  in  an  ascend- 
ing, are  not  such  as  would  be  likely  to  have  any 
effect  on  the  sympathetic  nerves. 

Trousseau,  however,  speaking  of  the  congestive 
phenomena  in  tabes  dorsalis,  says  tliat  '  these  con- 
gestive phenomena  show  themselves  in  other  diseases 
acknowledged  to  belong  to  the  class  of  neuroses, 
such  as  In^steria,  asthma,  and  exophthalmic  goitre; 
and  they  belong,  in  my  oi>inion,  to  the  same  category 
as  those  which  in  his  experiment  Professor  Claude 
Bernard  produces  at  will  by  dividing  the  sympathetic. 
They  point  to  some  distiirl>auce  iu  I  lie  functions  of 
tlmt  nerve,  of  which  we  neither  know  the  nature  nor 
the  cause/ 

That  the  symjiathetic  may  lie  somewhat  involved 
in  tabes  dorsalis  is  seen  by  the  altered  condition  of 
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the  pupils,  by  the  gastric,  intestinal,  and  vesical 
crises,  by  the  permanent  acceleration  of  the  pulse 
which  has  been  sometimes  observed,  by  the  alteration  d*^***^ 
in  the  secretion  of  the  alimentary  canal,  by  cutaneous 
ecchyraoses  and  eruptions,  and,  according  to  some,  by 
the  allection  of  the  nails  and  joints*  Certain  filtera- 
tions  have  also  been  seen  in  the  functions  of  the 
sweat-glands. 

Twenty  years  ago,  Duchenne,  of  Boulogne,  stated 
that  in  a  certain  number  of  cases  of  this  disease  the 
cervical  sympathetic  must  be  regarded  as  its  starting 
point*  Tills  he  inferred  from  the  frequent  occurrence 
of  the  weU-kiiown  oculo-pupillary  symptoms,  and  from 
the  various  vasomotor  disturbances  on  the  face  and 
elsewhere.  He  believed  that  the  sympathetic  is  only 
functionally  affected,  and  that  as  a  result  of  this 
there  is  a  neuro-paralytic  state  of  the  vessels  of  the 
posterior  columns,  resulting  finally  in  tlie  changes 
found  here  on  autopsy.  The  sympathetic  lias  been 
found  structurally  healthy  by  adequate  observers  in 
this  disease,  but  this  dues  not  invalidate  Duchenne's 
views,  as  he  only  speaks  of  a  functional  disturbance. 
Eosenthal  says  that  the  symptoms  above  mentioned 
are  due  to  an  affection  of  the  centres  in  the  cord 
from  which  the  sympathetic  fibres  arise,  the  centrum 
cilio  splnale  superius  and  inferius,  the  centrum  genito- 
spinale,  and  the  vasomotor  centres  scattered  along 
the  whole  length  of  the  cord. 

Professor  Purstner  and  Dr.  Zacker,  of  Heidelberg, 
have  recorded  an  unusual  case,  in  which  the  most 
marked  lesions  consisted  in  the  formation  of  cavities 
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in  the  spinal  cord.  The  disease  was  associated  with 
pecuHar  vasomotor  disturbances  and  some  morbid 
condition  of  the  cervical  sympathetic  ;  and  the  theory 
is  advanced  that  perhaps  this  latter  lesion  was  the 
causation  of  tlie  abnormal  changes  found  in  the 
spinal  cord  and  in  tlic  brain.  In  the  early  stages 
there  was  contraction  of  the  right  pupil,  much  sweat- 
ing on  shght  exertion  over  the  right  half  of  the  face, 
with  slightly  lessened  temperature  on  the  right  side. 
On  touching  the  skin,  pricking  it,  stroking  it  with  a 
liuger-nail  or  with  a  key,  there  was  seen^  on  the  part 
touched,  first  a  pale  colouring  of  the  skin,  framed  by 
two  red  streaks j  then  in  place  of  the  pale  Colouring 
there  occurred  a  light  red  colour,  and  the  parallel 
streaks  grew  pale*  In  one  or  two  minutes,  in  the 
whole  region  of  the  reddened  part  there  were  raised 
clear  bhsters,  which  became  confluent,  corresponding 
to  the  early  red  streaks »  forming  a  channel  filled  with 
serum,  quite  overtopping  the  level  of  the  skin, 
remaining  several  hours  and  then  vanishing  com- 
pletely. On  more  mechanical  irritation  there  oc* 
curred  in  tlie  whole  region  a  bright  rose  colour, 
which  rapidly  became  pale  again.  These  and 
analogous  phenomena  were  confined  to  the  right 
side  of  the  body.  Later  on,  profuse  lachrymation 
occurred  on  the  right  side  only;  with  injection  of 
the  right  eye,  and  much  redness  and  swelling  of  the 
mucous  membrane  of  the  lids,  and  dilatation  of  the 
left  pupil.  Besides  these  sympathetic  phenomena 
there  were  found  riglit  analgesia  ;  tropluc  disturbance 
of  the   right   hand ;  failure  of  deep  and  c  utaneous 
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reflexes  on  the  riglit  side ;  later  on,  failure  of  left 
patellar  tendon  reflex  ;  certain  cerebral  phenomena, 
especially  disturbance  of  speech.  Without  mention-  ^i^^^iib 
ing  all  the  particulars  of  the  lesions  found,  it  may 
suffice  to  speak  of  glia-proHferation  and  clunk-forma- 
tion in  the  right  medulla  oblongata ;  formation  of 
cavities  in  the  spinal  cord ;  degenerative  changes  in 
the  nuclei  of  the  hypoglossal,  vagus,  spinal  accessory, 
and  ascending  root  of  the  fiftli  nerve.  In  the  cervical 
region  there  was  destruction  of  the  right  posterior 
horn,  of  the  posterior  part  of  the  grey  commissure, 
of  great  part  of  the  left  posterior  and  right  anterior 
horns,  and  only  shghtly  of  the  left  anterior  horn. 
In  the  dorsal  region,  there  was  destruction  of  the 
whole  of  the  right  anterior  and  posterior  horns,  in 
great  part  of  the  left  anterior  horn,  and  all  the  left 
posterior  bona.  In  the  himbar  region,  there  was 
destruction  of  the  right  posterior  Ijotu  in  great  part ; 
less  of  the  right  basal  substance  and  grey  commissure. 
The  upper  and  lower  cervical  ganglia  were  submitted 
to  a  close  investigation,  and  showed  decided  differ- 
ences between  the  right  and  left  sides.  These 
consisted  specially  in  the  fact  that  on  the  right  side 
signs  of  extreme  hypera^mia  and  inflammatory  changes 
were  found,  which  on  the  left  side  seemed  far  less 
distinct.  In  the  former  the  mass  of  visible  capillaries 
turgescent  with  blood  was  of  sucii  a  kind  that  the 
coloured  section  retained  a  yellow  colour.  Besides, 
the  arterial  vessels  showed  pretty  considerable 
changes  of  their  walls,  especially  of  the  adventitial 
which  were  partially  and  pretty  richly  permeated  with 
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—  .  were  less.  The  accumulation,  too,  of  immient  witliin 
ichantjea  the  gangHon  cells  seemed  to  be  more  intense  on  the 
right  side  than  on  the  left ;  yet  we  must  scarcely  lay 
any  particular  weight  on  tliis  point,  as  the  accumu- 
lation of  pigment  in  tlie  cells  of  the  sympathetic, 
even  when  normal,  may  be  considerable.  The  pecu- 
liar vasomotor  disturbance  was  bilateral,  though 
chiefly  of  the  right  side,  in  unison  with  the  patho- 
logical anatomy.  It  was  evidently  a  paretic  condition 
of  the  whole  of  the  vessels  of  the  skin,  exclusive  of 
the  face,  and  was  only  a  higher  degree  of  what  is 
seen  in  congestive  roseola  and  meningeal  taches,  and 
was  a  specimen  of  angio-paralysis,  and  probably  of 
spinal  origin.  We  refer  to  this  the  profuse  secretion 
of  sweat  of  the  right  half  of  the  face,  the  headache, 
tinnitus,  and  perhaps  the  lachTymation  repeatedly 
observed  in  the  right  eye,  connected  with  the  great 
injection  of  vessels  of  the  mucous  membrane,  and  the 
formation  of  bladders  of  the  upper  lid,  though  these 
latter  phenomena  might  be  referred  to  the  patholo- 
gical function  of  the  trigeminus.  The  later  extensive 
paresis  of  the  vessels  of  the  skin  shoidd  be  referred 
to  functional  changes  in  the  central  vascular  centres^ 
presumably  spinal 

This  injury  of  the  vasomotor  centres  could  have 
influenced  the  vessels  of  one  side  of  the  cord,  and 
periiaps  those  of  the  brain  on  the  other  side. 

These  observers  think  that  the  autopsy  in  this 
case  throws  light  on  the  three  following  cases,  ui 
which  the  post-mortem  records  are  not  so  complete : 
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1.  Westphals  case.  Male,  37  years  old.  First 
phenoraenoii  three  or  four  years  ago.  Atrophy  of 
left  hand  and  of  fore-arm,  deaihess,  formication  ;  ice-  ^"^'^^s*^ 
cold  condition  of  right  arm,  loss  of  coai*se  power  in 
both  sides.  Right-sided  headache.  Transient  diiScuIty 
m  swallowing  and  of  speech.  Hoarseness,  Giddiness, 
connected  with  anxiety.  Numbness  over  the  whole 
body.  Among  the  latter  phenomena  disturbance  of 
circulation  and  of  respiration.  Increase  of  tempera- 
ture.    Death. 

Post-mortem. — Swelling  and  formation  of  cavities 
in  the  spinal  cord.  In  the  cervical  region  a  part  of 
the  anterior  horns,  and  larger  or  smaller  remains  of 
the  posterior  horns  persisted.  Lower  down  the  sub- 
stance of  the  anterior  and  posterior  horns  only  dis- 
lodged. One  posterior  horn  thinned.  Nowhere 
destruction  of  the  whole  grey  substance.  Unilateral 
myelitis  in  the  medulla  oblongata  (at  least  of  the 
liypoglossal  nucleus).  Fatty  degeneration  of  the 
hypoglossus,  vagus,  and  glossopharjmgeus.  Flat- 
tening of  one  ohve  without  further  change. 

2.  SchuppeFs  case.  Anaesthesia,  paralysis  of 
the  sense  of  temperature,  trophic  disturbances  of 
the  upper  extremities.  Gradual  anieslhesia,  and 
analgesia  of  the  trunk  and  lower  extremities.  No 
paresis.     No  muscular  atrophy. 

Post-mortem. — ^Central  spinal  formation  of  cavi- 
ties. Lesion  extended  fi'om  level  of  first  cervical 
nerve  to  lumbar  swelhng.  Destruction  of  posterior 
horns,  anterior  and  posterior  commissures,  posterior 
column,  and  partially  of  posterior  roots.  Slight 
destruction  of  anterior  horns* 
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3.  Schultze's  case.  Female,  37  years  old.  First 
phenomenon  four  years  before  deatli.  Formication, 
fibrUJary  tremor  of  upper  extremities.  Formation 
of  bladders  on  the  riglit  liand.  Atrophy  and  paresis 
of  both  arms.  Analgesia  and  partial  amcsthesia. 
Diminution  of  left  tendon  reflex.  Disturbance  of 
speech •     Paresis  of  tongue.      Bulbar  phenomena. 

Post-mortem. — Glia-proliferation  and  formation  of 
cavities  in  spinal  cord.  Chink-formation  in  right  half 
of  medulla  oblongata  at  level  of  liypoglossns  nucleus, 
corresponding  to  the  direction  of  the  vagus.  Sclerosis 
and  atrojjhy  of  left  olive.  Degeneration  of  ascend- 
ing root  of  fifth  cervical  region,  partial  destruction 
of  all  the  anterior  and  posterior  horns.  Dorsal 
region,  destruction  of  all  tlie  left  half  of  the  posterior 
horn,  less  of  the  right.  Lumbar  region,  destruction 
of  left  posterior  horn,  and  of  the  anterior  section  of 
the  posterior  column. 

Dr.  Alexander  Haekin,  of  Belfast,  has  drawn  atten- 
tion to  that  portion  of  the  dorsal  cord  covered  and 
limited  by  the  fourth  and  fifth  dorsal  vertebrre.  He 
had  observed  in  every  case  of  hysteria,  eliorea, 
neuralgia,  facial  paralysis  and  other  neuroses  in 
females,  the  co-existence  of  pronounced  spinal  ten- 
derness on  pressure  over  the  fourth  or  fifth,  more 
frequently  the  fourth  and  fifth  dorsal  vertebr® ; 
mth  this  practical  result,  tlie  ahnost  invariable  and 
rapid  cure  of  those  maladies  by  remedies  api>lied 
over  tliese  vertebrae  alone.  He  soon  after  recognised 
a  similar  condition  of  the  spinal  column  in  malea  so 
affected.     Still  further  observation  elicited   the  un- 
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recognised   fact    that   this   local   spinal   peculiarity,     path- 

•  ULiKJY 

which  at  first  had  been  looked  upon  as  a  morbid  ^  ,—-    , 

'  ^         ^  Spinal -cord 

symptom  and  the  heritage  of  enfeebled  constitutions,  chaogfa* 
was  in  reality  the  normal  condition  of  every  healthy 
individual  as  well,  of  every  age  and  class. 

It  is  interesting  to  note  the  very  various  ailments 
til  at  in  Dr.  Hackins  experience  liave  yielded  to 
counter-irritation  over  this  region.  '  Among  the 
ailments/  he  says,  '  that  have  yielded  so  rapidly  to 
the  counter-UTitant  treatment  were  trigeminal 
neuralgia,  facial  paralysis  (Bells),  acute  hysteria, 
dysmenorrhoea,  the  reflex  vomiting,  the  neuralgic 
toothache,  and  the  pruritus  pudendi  of  pregnancy, 
gastralgia  and  other  neuroses  ; '  and  when  vesication 
was  the  method  adopted,  he  was  generally  enabled 
to  assure  the  invalid  that  in  five  hours,  coincident 
with  the  formation  of  the  blister,  all  painfiil  symp- 
toms would  permanently  take  their  departure.  By 
neuralgia  he  means  the  typical  disease,  of  remittent 
character  generally,  but  not  always  departing  at 
night,  to  recur  at  tlie  same  hour  every  morning,  or 
\ice  versA,  and  not  that  hybrid  ailment,  principally 
rheumatism,  so  often  miscalled.  Chorea  has  almost 
always  yielded  to  this  plan  of  treatment,  with  some 
important  exceptions,  including  the  chorea  of  preg- 
nancy and  that  form  depending  on  organic  cardiac 
disease.  The  dysmenorrhcea  of  neuralgic  type  yields 
readily,  and  he  has  not  once  failed  for  many  years,  by 
a  single  vesication  over  these  vertebrae,  to  put  an  end 
at  once  to  the  sickness  of  pregnancy  for  the  whole 
remaining   period  of  gestation,  no   matter  at  what 
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staRc  lie  was  coDsulted.  The  neiiraWic  toothache 
and  the  pruritus  pudendi  of  the  puerperal  condi- 
tion yield  as  readily,  and  to  one  application,'  And 
the  remarkable  point  in  this  observation  is,  that 
after  the  healing  of  the  blister  and  the  cure  of  the 
disease,  the  hypera^sthesia  of  this  spinal  region  re- 
mains the  same. 

]VIr.  Pridgeon  Teale  had  before  this  expressed  his 
belief  that  there  exists  an  etiological  relation  between 
an  irritable  state  of  the  spinal  cord  and  sympathetic 
ganglia,  and  neuralgic  troubles  in  remote  organs ; 
but  his  propo.sition  refers  chiefly  to  plienomena  ex- 
liibited  in  those  remote  parts  to  wdiich  the  nerves 
from  the  diseased  portion  (cord  or  sym])athetic 
ganglia)  are  distributed.  They  do  not  explain  the 
difficulty  that  coimter-irritation  of  an  area  uncon- 
nected by  nervous  filaments  with  the  seat  of  pain  or 
jjaralysis  will  also  as  rapidly  stifle  the  disorder.  Dr. 
BrowU'Sequard  has  announced  as  a  general  principle 
that  general  or  local  ancesthesia  can  be  produced  in 
the  lower  animals  by  applying  to  their  peripheral 
nerve-distribution  a  strong  coLinter-irritant,  like  a 
few  drops  of  chloroform,  and  that  the  anjcsthesia 
\vas  explicable  on  the  theory  of  inhibitory  action. 

Nothing  is  more  easy  (or  more  unsatisfactory) 
than  to  carp  at  therapeutical  results  recorded  by 
others,  and  in  the  present  case  it  may  scarcely  be 
permissible  to  wonder  whether  similar  universally 
good  results  wdll  invariably  follow  the  same  simple 
mode  of  treatment  under  other  conditions  of  climate, 
race,  &c.   As  a  matter  of  experience  the  great  hyper- 
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aesthesia  of  this  spinal  region  has  never  been  recog- 
nised by  other  neurologists,  by  whom,  for  purposes 
of  diagnosis,  careful  percussion  of  the  spine  is 
practised  daily. 

But  in  takhig  the  fact  as  sotnewliat  less  universally 
true,  it  is  necessary  to  look  for  the  explanation  in  the 
considerations — (1)  that  each  segment  of  cord  is  in- 
hibitory of  the  parts  below  it ;  (2)  that  in  many  cases 
the  ganglia,  from  which  proceed  the  accelerator  nerves 
of  the  heart,  frequently  derive  some  of  their  spinal 
origin  as  low  as  the  region  al>ove  named,  and  that 
these  ganglia  rule  not  only  tlie  heart,  but  the  vas- 
cular tone  of  the  whole  of  the  upper  pai*t  of  the 
body;  and  (3)  that  from  the  same  region  are  sup- 
plied tlie  gangha  that  give  off  branches  to  form  the 
great  splanchnic  nerve,  the  most  important  strand 
of  the  sympathetir*  in  tlie  body. 

It  Avill  be  remarked  that  most  of  the  ailments 
found  to  be  controlled  by  counter-irritation  of  this 
spinal  lesion  are  due  to  modifications  of  blood-supply, 
and  therefore  are  such  as  may  be  benefited  by  any 
change  of  the  blood-supply.  Such  an  action  may  not 
unreasonably  be  supposed  to  be  the  indirect  result 
of  counter-irritation  in  this  region.  Tlie  explanation 
of  its  influence  on  the  reflex  vomiting  of  pregnancy 
is  less  easily  to  be  explained,  except  it  be  that  in 
reflex  vomiting  of  pregnancy  the  eisodic  course 
parses  up  tlie  spinal  cord  to  the  origin  of  the 
phrenic,  and  tlie  vagus,  and  that  counter^irritation 
at  this  point  for  the  time  being  prevents  the  passao^e 
of  the  irritation  through  this  portion  of  cord.     It  is 
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probable,  too,  that  the  irritation  may  soraetimes 
travel  by  sympathetic  paths,  and  only  enter  the 
cord  through  the  splanchnic  nerve  origins.  If  80, 
this  same  region  would  be  again  tlie  bar  to  further 
progress. 

Whether  a  blister  at  this  spot  acts  like  Dr. 
Buzzard's  blisters  over  the  course  of  an  epileptic  aura, 
or  whether  it  acts  by  modifying  tlie  circulation  in 
this  segment  of  cord,  thereby  preventing  the  function 
of  the  cord  at  this  spot^  it  is  difficult  to  determine. 

A  ease  has  been  recorded  by  tliat  excellent 
neurologist,  Mr.  W.  H.  Kesteven,  in  which  there  had 
been  some  pre-existent  disease,  which  had  caused 
the  destruction  of  the  body  of  the  seventh  dorsal 
vertebra.  About  three  months  before  death  oc- 
curred,  the  patient  had  received  a  blow  on  the 
back,  wliich  had  caused  some  displacement  of  the 
diseased  part  and  rupture  of  some  blood  vessels,  thus 
giving  rise  to  an  effusion  of  blood  into  the  spinal 
canal,  and  consequent  pressure  on  the  cord.  Some 
of  the  blood  had  also  escaped  anteriorly,  forming  a 
hard  tumour  in  the  posterior  mediastinum,  which 
had  pushed  forward  the  sympathetic  ganglia,  and 
caused  destruction  of  the  rami  communicantes  of 
the  seventh  ganglion  on  each  side.  The  heads  of  the 
seventh  and  eighth  ribs  on  each  side  were  also 
diseased.  The  symptoms  wliich  had  been  noticed 
during  life  pointed  chiefly  to  pressure  on  the  sjunal 
cord  produced  by  the  luematoma,  and  to  damage 
also  caused  to  the  sympatlietic  by  pressure.  Mr. 
Kesteven,  in  a  note  to  the  writer,  explains  that  the 
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symptoms  duringr  life  were  such  as  would  be  caused  Patm- 
by  loss  of  tone  in  the  hepatic  vessels^  e.*^.  diminished  .,  .  ^v  _■■ 
secretion  of  bile ;  the  same  conditiou  in  the  kidney,  ''^"^f^^'* 
as  shown  by  scanty  urinary  secretion;  sluggish  or 
impaired  action  of  the  circular  muscular  fibres  of  the 
intestines,  resulting  in  imperfect  peristalsis  ;  impair- 
ment of  bladder,  as  shown  by  inflammatory  symptoms 
in  that  organ,  and  loss  of  muscular  power  in  its  walla. 
These  phenomena  would  result  from  the  destruction 
of  the  rami  communicantes  of  the  seventh  gangUon, 
whereby  the  nervous  power  of  tlie  ganglion  on  each 
side  would  be  diminished,  this  morbid  condition  being 
conducted  through  the  splanchnic  to  the  solar  plexus, 
and  there  upsetting  the  balance  between  the  sympa- 
thetic or  vaso-constrictor  action  and  the  cerebro- 
spinal or  inhibitory  action,  with  the  results  as  above. 

There  are  a  certain  number  of  cases  on  record 
in  which  dilatation  of  pupil  has  resulted  from 
irritative  lesions  of  the  cervical  cord,  especially  of  a 
traumatic  origin.  Occasionally  this  symptom  is  the 
result  of  a  non-traumatic  lesion  of  this  portion  of 
cord.  Paralytic  niyosis  has  very  (xicasionally  been 
observed  as  the  result  of  traumatic  lesion  of  the 
cervical  cord. 

Crushing  accidents  to  the  upper  dorsal  region 
between  the  seventh  cervical  spine  (first  dorsal 
nerve)  and  the  fourth  dorsal  spine  (sixth  dorsal 
nerve)  may,  among  other  phenomena,  occasionally 
lead  to  priapism,  in  which,  with  irritation  of  the 
nervi  erigentes,  tlicre  will  be  a  paralytic  condition  of 
the  vaso-constrictors. 

Lesion  of  the  lower  dorsal  region,  between  the 
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[V\Tu*  upper  border  of  the  fifth  dorsal  spine  (seventh  dorsal 
SpiaTuord  °^^^'^)»  ^^^  ^^^^  lowcr  bofdcr  of  the  tenth  dorsal 
chiingea  spine  (space  below  the  twelfth  dorsal  nerve)  may  lead 
to  any  or  all  tlie  lesions  that  would  follow  either 
irritation  or  paralysis  of  the  splanchnic  nerves, 
deficient  peristalsis,  constipation,  scantiness  of  bile, 
scantiness  of  urine,  vesical  weakness,  or  congestion  of 
spleen,  of  liver,  of  kidneys  (possibly  with  albuminuria), 
of  stomach,  and  much  of  the  intestines,  with  ab- 
normal secretions  of  the  ahmentary  canal,  diarrhoea, 
even  intestinal  hemorrhages  and  congested  mucous 
membrane  of  bladder.  Lesion  here,  too,  by  its 
influence  on  the  spermatic  plexus,  may  influence  the 
formation  of  semen. 

Lesions  of  the  lumbar  cord,  between  the  lower 
border  of  the  tenth  dorsal  spine  {just  below  the 
twelfth  dorsal  nerve),  and  the  upper  border  of  the 
second  lumbar  vertebra,  may  lead  to  complete 
paralysis  of  tlie  bladder  and  rectum,  with  tendency 
to  inflammation  and  ulceration  of  the  former  organ. 

The  enormous  number  and  importance  of  the 
sympathetic  ganglia  and  nerves  of  tlie  uterus  render 
til  is  organ  less  closely  dependent  on  the  s|>inal  cord 
than  many  others.  Any  crushing  accident,  however, 
to  the  lumbar  cord,  of  a  nature  to  irritate  the  nerves 
that  indirectly  come  ofl'  from  it  to  the  uterus,  would 
cause  contraction  of  tliat  organ,  and,  if  in  tlie 
pregnant  state,  expulsion  of  the  fa^tus. 

Disease  of  the  cervicrd  cord  may  involve  aug- 
mentation of  temperature  in  the  body  generally 
(hyperpyrexia). 
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III  concussion  of  the  spitial  eord,  the  teiiiperatxire 
will  prohably  be  at  fir?^t  depressed,  as  the  result  of 
shock,  though  subsequently  a  febrile  elevation  may 
continue  for  some  days. 

In  puuettired  or  gunshot  wounds  of  the  spinal 
cord,  there  is  found  on  tlie  side  of  the  motor  paralysis 
a  vasomotor  paralysis  also,  which  carries  with  it  as  a 
consequence  (1)  an  elevation  of  temperature  from  1^** 
to  2°  Fahr.,  and  (2)  a  hy|>eraj8thesia  for  all  uuides  of 
sensibility  (owing  in  part  to  hypercemia  in  limb  and 
cord  and  ucrve-rools). 

Of  course,  with  reference  to  thennometric  obser- 
vation,  the  rapid  sequence  of  spinal  meningitis  or 
myelitis  must  he  borne  in  mind.  Sudden  crushing 
lesion  of  the  spinal  coitl,  with  fracture  or  disloca- 
tion of  vertebra^,  show  variations  in  respect  of  the 
temperature  of  the  parts  below  the  lesion  that 
depend  on  its  nature,  tlie  intensity  of  shock,  &c. 
The  general  course  would  be^ — ^(1)  Diminution 
of  temperature,  as  the  result  of  irritative  con- 
striction of  vessels  from  shock.  (2)  Increase  of 
temperature  from  vasomotor  paralysis,  wliicli, 
thuugli  not  complete  (the  sympathetic  gangha 
to  some  extent  supplying  the  vaso-motor  nerve- 
force»  winch  is  lost  from  the  spinal  lesion),  is 
sufTiciently  distinct  to  lend  to  s(mie  increase  of  heat, 
(3)  If  the  patient  lives,  a  coldness  of  the  paralysed 
region  CK-.curs,  partly  from  paralytic  inactivity  of 
the  limbs,  partly  because  all  nutrition  in  a  part 
below  so  severe  a  lesion  of  cord  is  carried  on  iiTi- 
perfectly.     This  coldness  is  delayed   if  the  original 
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lesion  sets  up  more  or  less  localised  meningitiB  and      , 
myelitis.  ■ 

In  a  crushing  lesion  of  the  lower  cervical  region 
marked  hyperpyrexia  is  sometimes  met  witli,  the 
temperature  rising  to  108"  and  even  to  US'".  Per-  h 
haps  til  is  means  that  tlic  le??ion  being  of  a  region 
above  the  segment  from  which  the  heart  derives 
its  spinal  innervation,  the  nutrition  of  the  body, 
and  chemical  action  everywhere  goes  on,  and  h  nt>t 
controlled  by  the  action  of  the  inhibitory  heat-centre 
above.  It  is  similar  to  what  is  seen  so  often  just 
before  death,  where  the  functions  of  the  medulla 
oblongata  are  being  gradually  paralysed.  The  diffi- 
culty about  tlie  explanation  of  this  hyperpyrexia  is 
that  most  of  the  animal  heat  in  the  body  is  supposed 
to  be  generated  by  muscular  action  ;  in  such  a  lesion, 
the  paralysi.s  of  all  the  limbs  is  usually  more  or  less 
complete,  and  thus  the  muscular  action  that  remains 
is  confined  to  the  movements  of  the  heart,  of  the 
vessels,  of  the  diaphragm,  of  the  muscular  coat  of  f 
the  intestines,  and,  if  it  has  escaped  paralysis,  of  the 
bladder.  So  high  a  temperature  under  sucli  cireum-  ■ 
stance.^!  seems  to  prove  that  animal  heat  is  derived 
from  otlier  sources  besides  muscular  contraction^ — 
from  the  friction  of  the  blood  in  the  vessels,  from 
the  formation  of  all  secretions,  probably  from  every 
intellectual  action,  if  not  from  the  perception  of  the 
sensations  from  all  the  organs  of  special  sense.  If 
the  lesion  afleot  the  very  lowest  portion  of  the  cer- 
vical region,  the  iunervation  of  the  cardiac  accelerator 
nerves  of  the  sympathetic  may  be  interfered   witht 
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and  from  the  finietion  of  the  vagua  being  inefficiently     path- 
antagonised  by  tlie  inHiience  of  the  ganglia  of  the 
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Iieart  itself,  this  organ  beats  slowly,  or  with  irregu-  i*^i<«" 
larity  and  frequency.  The  vasomotors  supplying 
tlie  vessels  of  the  head  and  fiice  may  be  paralysed 
and  paretic,  and  the  congestive  phenomena  here 
apparent  may  be  more  conspicuous  on  one  side  than 
on  the  other. 

A  similar  condition  of  the  upper  cervical  cord 
gives  time  for  no  vasoniotor  phenomena;  the  para- 
lysis of  tlie  diaphragm,  as  well  as  of  the  other 
muscles  of  respiration,  causing  either  immediate  or 
rapid  dissolution. 

In  spasmodic  spinal  paralysis  there  arc  usually  no 
vasomotor  disturbances  in  the  limbs. 

In  these  crushing  lesions  of  the  cervical  spine 
there  are  usually  two  conditions  connected  with  the 
sympathetic  system  (besides  the  state  of  the  tem- 
]>erature),  the  small  pupil  and  priapism.  After  this 
kind  of  paralysis  the  pupil  is  not  contracteiU  but  is 
simply  unable  to  dilate.  Thus,  wlien  the  patient  lies 
with  his  head  in  shade,  the  pupils  are  as  small  aa  if 
they  were  exposed  to  bright  light,  but  no  smaller. 
Ml*.  Hutchinson  regards  the  priapism  under  these 
circumstances  as  essentially  paralytic  and  passive. 
The  erectile  tissue  of  the  penis  is  unable  to  contract, 
and  bloo<l  is  pumped  into  it.  Whenever  it  is  present 
we  may  feel  sure  that  vasomotor  paralysis  exists; 
and  when  it  is  extreme,  the  probabiUty  is  great  tluit 
the  heart's  action  is  vigurous.-  As  regards  tempera 
ture,  the  usual  rule  would  be  that  cited  above — (1) 
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some  coldnGSs  from  shook  (contraction  of  arteries) ; 
(2)  in  tlie  greater  number  of  cases  vasomotor  para- 
lysis, and  consequent  rise  of  temperattire ;  (S)  after 
a  time  tdc  temperature  either  becomes  equalised,  or 
the  limbs  affected  are  rather  colder  tliau  in  health. 
But  exceptional  cases  occur  of  crushing  of  the  cere- 
I)ral  spine,  in  which,  at  an  early  period,  but  after  all 
filKH'k  h;i?^  been  recovered  from,  the  surface  of  the 
paralysed  region  is  decidedly  cold,  even  though  the 
colour  of  the  cheeks  and  lips  is  rosy,  and  this, 
ton,  when  the  persistence  of  w^ell-marked  priaprism 
allbrded  evidence  of  vasomotor  paralysis.  The  com- 
parative coolness  of  paralysed  limbs  that  have  been 
abnormally  hot  in  the  stage  of  vasomotor  paralysis 
may  be  explained  l>y  gradually  decreasing  heat  action, 
by  inactivity  of  paralysed  muscles,  possibly  by  a 
torpid  state  of  cell-Hfe  unfavourable  to  the  produc* 
tion  of  heat ;  and  to  tins  may  be  added  the  fact  that 
very  often  the  vasomotor  paralysis  passes  away,  the 
sympathetic  ganglia  taking  on  an  independent  action. 
Hut  it  is  more  rlifliddt  to  explain  foldness  of  para- 
lysed limbs  during  the  period  of  vasomotor  paralysis. 
Such  cases  are  rare,  but  they  exist;  and  if  even  one 
such  ease  had  been  careftdly  observed,  there  must  be 
a  physiological  reason  for  the  phenomenon. 

In  Mr.  LeGros  Clark's  case  the  temperature  fell  to 
82**  Fahr,  The  main  factor  in  the  explanation  is  the 
depressed  condition  of  the  heart.  Vasomotor  para- 
lysis with  good  heart  actiim  is  accompanied  by  rise 
of  temperature,  until  such  time  as  the  function  of 
vascular  innervation   is  in  these  spinal-cord   lesions 
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taken  up  by  the  ganglia  themselves.  But  vasomotor 
paralyeis,  attended  with  very  enfeebled  action  of  the 
heart,  is  not  accoinpauied  by  a  rise  of  temperature, 
but,  on  the  contrary,  by  a  fall ;  and  although,  in  the 
observations  hitherto  made,  no  explanation  has  been 
found  wliy,  in  this  case,  the  heart  retains  its  power, 
in  that,  it  does  not,  the  lesion  of  the  cord  being 
equal  in  extent  in  the  two  eases,  yet  the  difference 
lies  in  the  fact,  that  so  few  observers  have  recorded 
the  rupture  or  the  preservation  of  tlie  rami  com- 
municantes  comiecting  tlie  cord  with  the  cervical  and 
upper  dorsal  gangha.  Kupture  of  tliese  eonnectmg 
links  between  the  spinal  cord  and  the  cardiac  accele- 
rator nerves  brings  into  play  tlie  inhibitory  action 
of  the  vagus,  slows  the  heart,  and  thus  enfeebles  the 
copulation,  causing  coolness  of  the  surface,  even 
tliough  iJic  arteries  may  be  in  a  condition  of  vaso- 
motor paralysis. 

The  conclusions  tliat  may  be  drawn  as  to  the  con- 
nection of  the  sympathetic  with  lesion  of  the  spinal 
cord  are^ — 

1,  That  most,  if  not  all,  the  ca^ea  in  which 
changes  of  temperature,  oculo- pupillary  phenomena, 
alterations  in  the  movements,  the  secretions,  and  the 
vascular  tone  in  the  abdominal  cavity  through  the 
splanchnic  nerve,  can  be  best  explained  by  lesion  nf 
the  sympatlietic  centres  in  the  cord  itself  primarily. 

2.  That  in  all  infhammatory  spinal  lesions  it  is 
very  possible  that  the  alterations  of  nutrition  and  the 
vasomotor  congestion,  the  early  stages  of  inflamma- 
tion, may  be  derived  from  the  ganglia  outside  the 


Path* 
SpinnUcard^ 


278      INFLUENCE   OP   THE   SYMPATHETIC   OX   DISEASE 


Path- 

t»L(>OV 


lisfibTia 


cord.  The  nutritive  deficiencies  necessarily  associated 
i  s  icai  cotd  ^^'^^^^  ^^^  dependent  on  vascular  alterations  may  owe 
their  origin  to  or  may  base  their  starting-point  in  the 
sympathetic  centres  of  the  cord,  or,  as  in  the  ease  of 
descending  hiterai  sclerosis,  be  the  first  eflect  of 
cutting  oir  a  strand  or  column  of  tlie  cord  from  the 
higher  regions  of  the  brain,  from  which  it  is  the 
normal  conductor  of  voluntary  impressions.  In  either 
case  the  vasomotor  nerves  play  a  certain  part  in  the 
causation  of  the  inflammatory  state.  But  that  in  any 
more  direct  way  lesion  of  any  portion  of  the  sympa* 
thetic  system  affects  the  spinal  cord  is  yet  unproven. 
Certainly  the  few  observations  in  the  case  of  pro- 
gressive muscular  atrophy  that  seem  to  imply  anj 
causative  relation  between  the  sympathetic  ganglia 
and  this  lesion,  are  far  outnumbered  by  tlie  many 
instances  in  which  there  was  no  such  relation,  and  in 
which  the  disease  was  unaccompanied  by  any  gangli- 
onic lesion,  or  by  any  symptom  that  could  be  referred 
to  the  sympathetic  system. 
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CHAPTER   X. 

BUXSTROKE.      THE   SYAtPATHETIC    IN   HEMIPllKGIA.      LESION 
OF    NERVES.       GENERAL   PARALYSIS. 
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In  sunstroke,  the  primary  coDditioii  is  twofold — 
paralysis  of  the  inhibitory  heat-centre  and  paresis  of  s^n;[^oke 
the  chief  vasomotor  centre  in  the  medulla  oblongata. 
The  loss  of  tone  in  the  small  arterioles,  and  t]ie  con- 
sequent congestion,  is  especially  seen  in  the  lungs, 
and  form  an  important  element  as  to  the  peril  of  the 
patient.  Haemorrhages  have  been  found  in  the 
ganglion  cervicale  siipremum. 

The  symptoms  depend  on  excessive  heat.  Perhaps 
when  this  heat  is  that  of  the  sun,  it  is  apt  to  affect 
the  vasomotor  centre  in  the  medulla  oblongata 
especially,  by  striking  on  the  unguarded  occiput  and 
neck  ;  but  the  same  symptoms  arise  vrhen  there  is  no 
direct  influence  of  the  sun  upon  the  person  attacked. 
Even  in  this  country  we  recognise  not  only  grades  in 
the  intensity  of  this  affection,  but  some  variety  in  its 
forms.  This  variation  has  been  formulated  by  Sir 
Joseph  Fayrer  under  three  divisions  :  1.  The  syncopal 
form,  heat-exhaustion^  on  which  there  is  depression 
of  nerve  force  and  prostration  of  muscular  power. 
The  skin  is  pale,  cold  and   moist,  and  the  pulse  is 
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quick  and  feeble.  Death  may  occur  rapidly  in  the 
state  of  collapse  from  failure  of  the  heart.  2.  The 
asphyxial  form,  sunstroke  proper.  The  brain  and 
nerve  centres,  especially  the  respiratory,  are  over- 
whelmed by  tlie  sudden  elevation  of  temperature,  and 
respiration  and  circulation  fail,  the  failure  of  the 
latter  being  probably  due  to  the  inhibitory  influence 
of  the  vagus.  Whether  the  coagulation  of  the  cardiac 
myosine  is  an  ante-mortem  or  a  post-mortem  change, 
the  heart's  action  is  brought  to  a  close  by  tlie  heat  in 
the  same  manner,  a^  it  has  been  shown  by  Claude 
Bernard  and  Lauder-Brunton,  that  tlie  effect  of  high 
temperature  in  animals  is  first  to  accelerate  and  finally 
to  stop  the  heart,  and  especially  the  ventricles  in  a 
state  of  contraction.  2.  The  hyperpyrexia!  form, 
heat-fever,  coming  on  by  night  as  by  day,  in  the  shade 
as  in  ttic  sunshine,  and  alfecting  persons  whose  nerve 
power  has  been  depressed  by  a  variety  of  causes — 
by  fatigue,  overcrowdings  bad  hygienic  surroundings, 
dissipation,  previous  illness,  &c.  Fayrer's  description 
of  this  form  is  pecubarly  graphic  :  '  The  temperature 
of  the  body  rises  to  1(J8°-110^  Fahr.,  or  even  higher, 
The  brain,  medulla  and  cord,  the  nerve-centres  gene- 
rally, and  especially  the  respiratory,  sufler  from  over- 
stimulation followed  by  exhaustion.  Eespiration  and 
circulation  fail;  there  is  dyspnoea  with  hurried  gasping 
bi'eathing,  great  restlessness,  tliirst  and  fever,  frequent 
nxicturition  and  a  pungent  burning  heat  of  the  skin, 
which  is  sometimes  dry,  sometimes  moist.  The  pulse 
varies  ;  in  some  it  is  full  and  laboured,  in  others 
quick  and  jerking.      The  face,  head  and    neck  are 
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congested  to  livltlity,  and  the  carutid  pulsations  are 
visible.  The  pupils,  contracted  at  first ,  may  dilate 
widely  before  death.  Delii'ium^  convulsions,  fre- 
quently epileptiform  in  character,  coma,  relaxation 
of  tlie  sphincters  and  suppression  of  urine  come  on, 
and  are  frequently  the  precursors  of  death,  which  is 
due  to  asphyxia.  Kecovery  not  unfrequently  partially 
occurs,  to  be  followed  by  relapse  and  death,  or 
secondary  consequences,  the  result  of  overheating, 
end  in  meningitis  or  cerebral  changes,  wiiicli  may 
destroy  life  or  intellect  at  a  later  period,  or  perma- 
nently compromise  the  whole  health  or  that  of  some 
important  function.' 

The  after  symptoms,  as  detailed  by  Sir  Ranald 
Martin,  are  of  extreme  interest,  and  they,  as  well  as 
the  more  chronic  and  subdued  influence  of  insolation, 
throw  much  light  on  the  patliolog)'  of  the  disease, 
and  confirm  the  opinion  of  Dr.  Handfield  Jones,  that 
heat-apoplexy  essentially  consists  in  a  functional 
paralysis  of  one  or  more  great  nervous  centres* 

These  symptoms  are : 

1.  Some  mental  depression  with  sense  of  wearinett 
along  the  spine- 

2.  Impression  of  the  sun  being  always  shining  on 
the  persoa,  with  tinnitus  aurium* 

3.  Distressing  fonnication,sometime!i  accompanied 
by  a  peculiar  and  general  eruption  and  desquamation 
of  the  skin. 

4.  Deaihe$f(,  more  or  lets  feirere,  with  impaired 
vision  and  inability  to  use  the  ejres  in  reading  and 
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5.  Yarioiis  paralytic  affections,  more  or  les 
general,  as  hemiplegia  and  local  palsies ;  as  of 
the  eyelids,  cheeks  or  upper  e:streniities,  with  and 
without  loss  of  sensation.  Heavy  and  difficult 
breathing. 

6.  Distressing  hysterical  states  of  the  nervous 
systenij  with  absence  of  self-control  in  laughing  or 
crying,  the  paroxysms  being  followed  by  great  pro- 
stration of  nervous  power, 

7.  Interruption  to  natural  sleep  with  incapacity 
for  any  kind  of  business, 

8.  Impression  of  alarm  on  any  sudden  movement  of 
the  body,  and  upon  the  occurrence  of  sudden  noises. 

9.  Sudden  epileptiform  seizures,  without  loss  of 
consciousness,  followed  by  great  nervous  prostration. 

In  India  we  are  famihar,  besides,  with  the  acute 
sequela3  to  sunstroke,  as  ardent  fever  with  acute 
delirium,  remittent  and  intermittent  fever  complicated 
with  dysenteries,  hepatic  inflammations  and  conges- 
tions. 

These  statements  need  the  most  careful  conac 
tion,  not  only  from  the  light  they  throw  on  aU  the^ 
nature  of  heat-apo])lexy,  but  from  that  which  they 
shed  on  the  pathway  of  a  multitude  of  nervous 
disorders.  Dr.  Hand  field  Jones  remarks  that  any 
man  of  experience  in  the  manifold  disorders  of  jaded 
and  exhausted  nervous  systems  will  recognise  at  once 
how  close  is  the  resemblance  between  the  results  of 
tropical  heat  and  those  produced  by  the  ordinary 
causes  in  operation  among  the  struggling  mulliiudes 
of  our  large  towns. 


It  may  be  observed — 1.  That  the  most  abiding 
results  of  heat-apoplexy  are  almost  all  referable  to 
impau'ed  functional  enerj^y  of  the  cerebro-spinal 
system.  2.  That  this  impairment  sliows  itself  either 
in  motor  paralysis,  sensory  paralysis  either  of  common 
or  special  sensation,  hyper  and  dysassthesia?  of  the 
nerves  of  common  and  special  senae,  in  debility,  and 
undue  excitability  of  the  emotional  centres,  and  in 
similar  states  of  the  cerebral  hemispheres  and  spinal 
cord.  3.  The  earlier  sequelae  appear  as  the  well- 
known  consequences  of  vasomotor  nerve  paralysis. 

To  those  sequelie  of  suustroke  may  be  added  two 
others— the  extreme  sensitiveness  of  a  patient  who  has 
once  suffered  from  sunstroke  to  the  rays  of  the  sun 
or  to  excessive  heat  ever  afterwards,  and  the  effect 
exercised  on  tliem  by  alcohoh  Both  these  symptoms, 
consecutive  to  the  aflection,  point  to  the  unstable 
condition  of  the  great  vasomotor  centre  in  the  medulla 
oblongata.  The  writer^s  case,  already  published,  of 
recovery  by  hypodermic  use  of  quinine,  illustrates  the 
theory  of  the  vasomotor  affection  in  the  disease.  Iii 
many  cases  it  is  enough  to  reduce  the  excessive  heat  of 
the  body  ;  in  others,  it  is  necessary  to  rehabilitate  (so 
to  speak)  the  inhibitory  lieat-centre  in  the  brain,  and 
to  give  tone  to  those  great  organs  that  rule  the  vaso- 
motors ;  and  the  cliief  centre,  the  one  that  controls  all 
the  vasomotors  in  the  body,  or  at  least  that  influences 
all  the  vasomotor  centres  in  the  spinal  cord,  lies 
within  the  medulla  oblongata. 
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As  paralysis  on  one  side  of  the  body  from  cerebral 
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Path-  lesioiis  will  be  either  from  cerebral  liajmurrh*ige,  em- 
„  —  bolism  or  thrombus  with  consecutive  softenincr  soft- 
Dftthi^iicm   eniij<]f  without  embohsm  or  thrombus,  and  generally 

lidDiiplegiii  ^  T  o  -r 

owning  as  its  cause  a  diseased  condition  of  cerebral 
arteries  and  narrowintr  of  therr  lumen,  syphilis  of 
surface  of  brain  or  tumour  in  certain  situation,  it  is 
easy  to  understand  that  the  symputlietic  plicnoniena 
hkely  to  accrue  from  hemii>legia  w^ould  be  vasomotor 
only. 

The  diflerence  of  opinion  that  seems  to  have 
existed  on  tlie  temperature  of  paralysed  parts  has 
depended,  like  the  variations  shown  after  spinal 
injuries,  on  the  period  the  paralysis  had  existed  wlieii 
the  thermometric  observations  w^ere  taken.  Thus, 
as  regards  paralysed  parts,  Schmitz  has  observed 
slight  diminution  of  temperature ;  Biirensprung  also, " 
in  four  cases,  found  the  temperature  of  the  paralysed 
pai'ts  less  in  three  cases,  and  a  trifle  higher  in  one  case^ 
tlian  in  the  liealthy  part.  Nothnagel  found  in  the 
hollow  of  the  hand  of  a  paralytic  arm  a  temperature 
of  3,6"^  Fahr.  lower  than  in  tlie  healthy  side.  Such 
statements  are  quite  unsatisfactory,  as  leaving  un- 
recorded the  period  of  the  heaiiplegia. 

On  the  other  hand,  Folet,  quoted  by  Wunderlich, 
made  continuous  observations  on  liennplegic  patients 
and  came  to  the  following  conclusions : 

1,  In  the  immense  majority  of  cases  the  com- 
mencement of  the  hemiplegia  is  accompanied  by  an 
increased  temperature  on  the  affected  side  ;  both  sides 
are  very  seldom  alike,  and  a  dinunished  temperature 
on  tlie  diseased  side  is  hardly  ever  noticed* 
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2.  Tlie  rise'of  temperature  varies  between  .54®  and     Path- 
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1.62'  Fahr.,  but  seldom  exceeds  1  8°  Fahr. 


T!ies_ 

3.  The  presence  or  absence  of  contractions  has  no  ^J^^^ 
influence  on  the  thennometric  results. 

4.  The  thermometric  diflerence  may  be  greatly 
augmented  by  various  primary  causes. 

5.  The  original  cause  of  the  hemiplegia  has  no 
efiect  upon  the  result. 

6.  Eecovery  from  the  paralysis  tends  to  equalise 
the  temperature  again,  and  if  the  paralysis  continues 
the  height  of  the  temperature  varies  greatly,  and  in 
one  case  may  return  to  the  normal  in  a  few  months. 
in  others,  may  continue  unequal  for  even  years 
together. 

7.  Undoubtedlv  paralviic  atroDhv  neces^i'^te? 
depression  of  temperatT:re. 

8.  In  an  old  herr::ple^^a.  when  the  aifected  *:ie 
exhibits  a  high  t^riKT^erat-jrc-.  and  when  the  oir.er 
side  become?  paraly^e^i  at  a  Ia:er  date.  e::r-*:r 
the  two  side-  befronie  e^;ua:L^  :r:  tArriperarire.  or 
the  side  last  zsuziiiv^A  r.ow  rxr^rorj^rs  coL-i'I-^rar/r 
hotter. 

9 .  Th  e  ^•rr.'rr a !  •  *:  rr.  V: r ^ t  *:  re  o f  ?.  err.  i :.  \  ^^. -: "  ^i"  :■*: !i t  • 
is  not  u-T;iI>  iVv^r  •>>:  r.o.Tr.ii.\  ^^t  eT;,:',:t»  *;. 
averajre  heic:;.: '.:  >•  •;'  F^i'.r..  ^rv^r-ot  :r.  t;.r:  Ji*t  :-^.",r- 
of  life,  wr.^r.  >,  :;•:.'.-:->!!;/  ri-^r- 

10.  I>r:.;:-':  -"V-f-*  v  V  ;.^:  ;,;>*  :    ,:.-:  — 

lysed  l:r;/'.  if  ^t  :;•*•.  -. i.---:;  *.'i;.  ".'•-:  :.'^-:kr:,y  ^.:,^z, 
and  on  ^zry.-*.;-:  v,  i  -'^rsu.:.  '<."..:.*.  'A  ':/,..-:  io^r* 
more  r.*:a:  :;.;t;.  v. ■:  >^.;.t':    ','^::    r.--.  ^  *t^,  7r':JiV;T 
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Path-     degree  of  cooling,  however,  it  loses  less  heat  than  the 
other* 

(b)  On  the  other  hand,  in  a  very  old  case  of  hemi- 
plegia, the  paralysed  linib  appears  colder  than  the 
other,  but  remains  relatively  warmer  than  the  healthy 
one  when  exposed  to  cold,  and  with  artificial  heat 
becomes  less  warm  than  the  sound  hmb,  thus  exhibit- 
ing less  extensive  Jiiictuation  either  upwards  or  down- 
wards under  external  thermic  influences. 

There  is  no  doubt,  if  hGmi[)legia  arises  from  cere- 
bral ha-morrhage,  that  Folet  does  not  go  far  enough 
back  for  his  observations  in  many  cases.  The  first 
phenomena  of  cerebral  hiemorrhage  are  those  of  col- 
lapse, though  in  some  instances  the  pulse,  respiration 
and  temi>erature  remain  normal*  But  when  these 
[physiological  efleets  are  abnormal,  as  they  often  are, 
tlie  face  is  pale,  the  pulse  slow  and  laboured,  60,  or 
under,  the  respiration  shallow,  the  temperature  in  the 
axilla  90'*  or  lower.  In  the  second  stage,  the  stage  of 
reaction,  the  puke  and  respiration  quicken,  and  the 
temperature  usually  rises,  for  instance,  to  lOl*"  or  103"*. 
Shortly  before  death  it  may  rise  to  107"*  or  more. 
These  phenomena  are  general,  and  afiect  both  sides  of 
the  body  equally.  As  the  stage  of  reaction  subsides, 
in  cases  in  whieli  life  is  prolonged  and  hemiplegia  is 
persistent,  then  tlie  aflbcted  side  may  remain  slightly 
warmer  tlian  the  other  for  a  considerable  time,  even 
two  or  three  months,  and  the  temperature  hei^  only 
falls  below  that  of  the  healthy  side  in  the  chronic 
stages  of  the  aflection.  Dr.  Bastian's  quotations  from 
Bourneville  on  the  temperature  in  cerebral  haimor- 
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jc  include  all  that  is  best  known  on  the  subjetH. 
Most  of  the  view3  thus  formulated  can  be  verified  by 
any  hospital  pliysician.     He  says  :  *  Looked  at  from 
the  point  of  view  of  the  variations  in   temperature 
that  are  to  be  met,  Bourneville  di rides  cases  of  apo- 
plexy due  to  cerebral   Imjinorrliage   into  four  cate- 
gories;    1.  Cases  produced  by   very   large  cerebral 
haBmorrhages,  or  in    whicli   two  or   more  bleedings 
rapidly  succeed  one  another.    Here  death  often  occurs 
in  an  hour  or  two,  and  during  this  period  the  tem- 
perature of  the  body  is  decidedly  lowered,     2,  Cases 
in    which    death  takes    place  in  ten  to  twenty-four 
hours,  and  where  the  temperature  is  at  first  lowered, 
though  the  temporary  depression  is  soon  followed  by 
a  rapidly   increasing   rise   of  body   heat,     3.  Cases 
terminating  in  death  at  the  end  of  a  few  days.     Here 
tlien  {a)  are  initial  lowering  of  temperature,  (6)  a  sta- 
tionary period  in  which,  after  regaining  its  physiolo- 
gical standard,  the  temperature  of  the  body  undergoes 
slight  oscillations  above  and  below  this  point,  and  (e) 
an  ascending  period  in  which  the  temperature  steadily 
rises.     4.  Cases  in  which  the  patient  ret^overs.     Here 
^ve  have  an  initial  lowering  of  temperature,  as  in  the 
other  divisions,  followed  by   a    temporary  rise,  and 
succeeded  by  a  pretty  speedy  return  to  the  normal 
standard.     Now  taking  as  one  type  the  cases  which 
belong  to  the  third  category,  I  sliall  be  able  to  lay 
before  you  the  facts  ascertained  by  Bourneville  con- 
cerning  the   several    tliermoinetric   stages   and   the 
modification  of  pulse  and  respiration  which  tliey  en- 
tail, or  which  at  all  events  accompany  theui.     These 


TATir- 

The  Mtn- 
pathetic  in 


288      INFLUENCE    OF   THE   SYMrATHETIC   ON   DISEASE 


Path- 

The  RviTi- 

Cuthetic  in 
emiplegia 


details  refer  to  temperatures  taken  in  the  rectum,  and 
they  have  to  be  studied  for  each  of  the  three  periods 
— for  the  period  of  initial  lowering,  for  the  stationary 
period^  and  for  the  ascending  period  of  body  heat. 

(a)  Period  of  initic'd  lowering.  When  the  tem- 
perature is  taken  about  a  quarter  of  an  hour  after  the 
outset  of  the  apoplectic  attack,  it  is  usually  found  to 
be  ab-eady  below  the  normal  standard  (probably  at 
about  97^**),  though  there  may  be  no  notable  alter- 
ation in  the  character  of  the  pulse  or  respiration. 
Oecasionally  the  fall  of  temperature  takes  place  a 
little  later,  but  in  either  case  it  may  sink  as  low  as 
96*"  Fahr.  Any  recurrence  or  continuance  of  the  bleed- 
ing into  or  upon  the  brain  causes  the  temperature  to 
remain  for  a  longer  period  at  tliis  low  point,  or  will 
again  depress  it  should  it  have  begun  to  rise.  During 
this  period,  all  the  more  familiar  apoplectic  symptoms 
are  well  marked — coma,  resolution  of  limbs,  stertor, 
with  or  without  occasional  vomiting  and  relaxation 
of  the  sphincters,  are  to  be  met  with. 

(A)  Stationary  period.  In  an  hour  or  two,  should 
the  patient  survive,  we  may  begin  to  get  more 
distinct  evidences  of  the  hemiplegic  condition.  The 
state  of  coma  passes  perhaps  into  one  of  stupor,  in 
which  the  patient  is  less  profoundly  insensible  The 
alteration  in  temperature,  however,  now  to  be  de- 
scribed, may  still  supervene,  even  where  the  coma 
continues  without  diminution.  In  this  stage,  then, 
the  temperature  returns  to  the  normal  99|°,  or  it  may 
rise  to  101",  and  it  continues  to  oscillate  rather  ir- 
regularly between  these  two  points  for  two,  three,  or 
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four  days.     During  tliis  tirae  the  respiration  is  m>t     path- 

,  .  1  1  iTt  '  OLUOY 

sensibly  altered  m  trequeney,  and    the  fluctuations       — 
of  the    pulse   are    slight   and   irregular,   the   rising  }]*^^^^ 
and  falling  in  the  number  of  pulse-beats  being  by 
no  means  always  haruionious  with  the  variation  in 
temperature. 

Now  in  the  most  severe  cases  of  apoplexy  the 
patient  dies  in  less  tlian  two  liours — w^iilst  the  tem- 
perature is  still  low  ;  and  when  the  patient  is  destined 
to  die  in  from  ten  to  twenty-four  hours,  the  com- 
paratively stationary  period  of  body^ieat  just  de- 
scribed  is  also  absent,  the  primary  depression  of 
temperature  being  followed  by  a  steady  and  continuous 
rise,  till  it  reaches  at  the  time  of  death  some  point 
ranging  between  104°  and  108°.  On  the  other  hand, 
in  instanc^^s  where  the  stationary  period  of  body-heat 
is  present,  if  the  patient  is  destined  to  recover  from 
the  immediate  effects  of  tlie  already  existing  brain 
lesion,  and  if  no  visceral  disease  of  an  inflannuatory 
nature  (in  the  lungs  for  instance)  should  complicate 
the  case,  the  temperature  after  two  or  three  days  of 
slight  elevation  sinks  to  the  normal  grade  and  there 
remains.  Where  already  the  brain  lesion  is  su<:li  that 
the  patient  is  likely  to  die  in  tlie  course  of  a  day  or 
two  more,  the  stationary  period  is  ft )llowed  by  another 
change  in  the  temperature  of  the  body. 

(c)  Ascending  i>eriod.  A  rise  of  temperature  of 
a  rapid  and  continuous  cliai'acter  is  just  as  unfavour- 
able a  sign,  when  it  sets  in  after  a  stationary  period 
as  when  it  occurs  immediately  after  the  period  of 
initial  lowerintr. 
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As  a  rule,  death  is  then  not  ftir  distant,  and  the 
^^'  temperature  may  rise,  as  before  stated,  to  any  point 
ptttueiicin  between  104°  and  108**,  the  maximum  beini^  attained 
at  the  time  of  death,  or  very  shortly  afterwards. 
During  this  stage,  too,  the  pulse  and  the  respiration 
arc  much  more  constant  in  their  character  than  they 
are  during  the  earlier  stage  of  the  malady. 

The  pulse  becomes  small  and  very  frequent — 120 
to  136  per  minute*  The  respirations  increase  in  fre- 
quen(^y  (48  to  64)  and  are  also  more  laboured,  noisy, 
and  often  complicated  with  laryngo- tracheal  rales. 

At  the  sauie  time  the  extremities  become  dusky, 
especially  on  the  paralysed  side,  whilst  the  face  is 
red,  swollen,  and  eovered  with  an  abundant  clammy 
sweat.  Finally,  there  is  the  most  absolute  muscular 
resolution  in  all  parts  of  the  body,  even  wdiere  more 
or  lc>^3  rif^idity  had  previously  existed,  which  con- 
tinues  till  deatli  closes  the  scene. 

Bourneville  found  that,  with  the  exception  of  a  few 
altogether  unusual  cases,  the  period  of  initial  lower- 
ing of  temperature  commonly  met  with  in  cerebral 
lucmorrhage  is  either  absent  or  much  less  sbghtly 
marked,  when  we  have  to  do  with  cqrebral  softening. 
But  after  the  first  two  hours,  in  a  case  of  i^oftening,  the 
temperature  may  suddenly  rise  to  102°  or  even  104% 
though  it  soon  again  descends  to  the  normal  standard 
and  afterwards  exhibits  altogether  irregidar  oscilla- 
tions—sometimes remaining  the  same  for  two  days, 
and  sometimes  prcscuting  evening  or  morning  remis- 
sions of  nearly  2"^. 

Amongst  the  exceptions  to  this  order  of  events 
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in   cerebral   softening  we  have  to  include   most  in-     path- 
stances  in  winch  the  pons  varolii  is  thus  affected,  this  ,,^  — 
being  a  part  of  the  brain  which  is  known  to  contain  p«theticiii 

^  ^     *  hemiplegia 

most  important  vasomotor  centres.  The  writer  has 
seen  a  case  of  pons  luvniorrhage  with  temperature  of 
110°.  Again,  in  the  so-called  *  stationary  period/ 
the  oscillations  of  temperature  are  more  regular  and 
slighter  in  ca^^es  of  cerebral  haemorrhage  than  in 
those  of  softening.  Such  a  period  lasts  for  a  variable 
time  in  instances  of  cerebral  softening,  though,  when 
one  of  these  cases  is  abont  to  prove  fatal,  the  tem- 
perature-wave becomes  characterised  by  an  ascend- 
ing period.  Even  here,  however,  in  the  majority  of 
instances,  the  rise  in  temperature  takes  place  more 
slowly  than  where  we  have  to  do  with  the  terminal 
period  of  a  case  of  cerebral  hrcmorrhage.  It  will 
be  seen,  tlierefore,  that  Folet's  fifth  axiom  is  not  in 
accordaiu'e  with  experience,  viz.  that  the  original 
cause  of  the  hemiplegia  has  no  effect  on  the  result, 
the  fact  being  that  the  thermometric  difference  shown 
in  cerebral  haemorrhage  and  cerebral  softening  are 
such  as  to  enable  the  physician  to  make  a  differential 
diagnosis. 

Altliougb  the  paralysis  in  uraimic  coma  is  not 
exclusively  confined  to  one  side,  and  cannot  be 
termed  hemiplegic,  yet  it  is  interesting  to  note  the 
great  thermometric  differences  in  this  condition,  com- 
pared with  cerebral  haemorrhage  and  softening.  The 
temperature  of  the  body  begins  to  fall  with  the  onset 
of  urt^mic  coma,  and  continues  to  sink  as  long  as  tliis 
condition  persists,  so  that  it  may  fall  as  low  as  90**  Fahr. 
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iii  fatal  eases.  There  ia  no  reason  to  believe  that  the 
sympathetic  nerve  or  centres  have  anything  to  do 
EeiS*ic4a  ^'^^^^  ^'**^  condition  of  the  pupil  in  hemiplegia  from 
any  cerebral  cause. 

In  old  cases  of  hemiplegia,  even  where  there  is 
no  secondary  descending  degeneration  of  spinal  cord 
and  contraction,  the  paralysed  leg,  and  less  fi'equently 
the  arm,  may  be  mottled  and  oedematous,  owing  to  a 
partial  paresis  of  the  vasomotors. 

It  is  not  just  plain  sailing  to  attempt  an  adequate 
explanation  of  the  fall  and  rise  of  temperature  in 
tliese  cerebral  lesions.  It  must  be  conceded  that 
abnormally  high  temi>erature  depends  on  a  paralysis 
of  a  teniperature-regulating  centre,  which  inhibits 
the  centres  in  the  spinal  cord,  and  which  in  the 
normal  state  controls  the  combustion  of  protoplasm. 
The  high  temperature  that  occurs  after  severe  injuries 
to  head  and  spinal  cord,  and  even  sometimes  after 
fatigue,  must  be  due  to  this  paralytic  pyrexia.  In 
Mr.  Teale's  case,  where  the  temperature  varied  for 
nine  weeks  from  108"  Fahr.  to  122"  Fahr.,  the  pyrexia 
was  due  to  meningo-myelitis. 

When,  too,  in  experiments  in  the  upper  jiart  of 
the  cervical  cord,  or  at  the  junction  of  the  pons  and 
medulla  oblongata,  Quincke  found  that  division  of  the 
cervical  cord  caused  high  temperature,  these  pyrexial 
effects  could  be  prevented  by  the  administration  of 
quinine,  the  quinine  acting  presumably  by  checking 
the  combustion  of  protoplasm^  as  is  seen  by  the 
diminished  excretion  of  urea  from  the  use  of  this 
Over-exertion  will  cause  raising  of  tempera- 
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ture,  both  by  the  extra  combustion  of  tissue  and  by  patii- 
the  fatigue  consequent  on  it  having  a  paralyning  »pj,^"77„. 
effect  on  the  inhibitory  heat-centre.  KmhlifKU 

Of  course  all  heat  in  the  body  must  do[)end 
primarily  on  chemical  action,  and  a  regulating  centre 
is  one  that  controls  this  chemical  action.  If  the 
centre  be  paralysed,  combustion  goes  on  in  cxcchh. 
This  paralysis  is,  in  the  case  of  a  chill,  a  reflex  ael, 
possibly  by  cutting  off  the  blood-supply  by  vascular 
contraction. 

2.  In  toxic  conditions — as,  for  instances  in  /yrnof.ie 
disease — it  is  caused  by  the  rireulafion  of  blo(»d 
containing  microbes,  or  by  the  direct  action  of  \hr 
morbid  organism  itself  on  the  inhibitory  heat  rentrrv 

3.  In  insolation,  the  paralytic  eflTect  i^  prcKJuced 
by  the  rays  of  the  sun,  or  by  the  heat  of  the  external 
environment,  acting  mechanically,  ft  i«  prf»l»Ml>le 
that  this  paralysis,  whether  causer!  by  /»nc  of  lhc«e 
modes  or  another,  in  increa,^erl  f>y  its  own  cn'orrs\  »  n 
by  the  circulation  of  hot  blood.  Thi>?  cfmiinHli/.n  of 
protoplasm  is  so  closely  c/>r»nect/»r|  with  (h/-  v?i^'»» 
motor  system,  that  the  effects  of  ']U  «hn/*rfr»«l  irKin'^jr*. 
hyperpyrexia,  may  be  c/>n«idcrc/|  in  Ur/r  m/M-Mirn 
as  pertaininjr  to  f.he  =^ym pathetic.  Thc^f  r-flr'/ u?  .»fin 
manifold.  In  r.he  nervous?  <y<u^m,  coiffu^Mon,  r|f»hriiMM. 
coma  may  he  met  .vith  ;  ?»<  ro^iuorU't]  \vi(l»  iI»m  Ik^'uI. 
irregularity  ;^nd  r>;»rpily«fia.  A  </r;»fn*l)ir  'lf««//«ri#ir'tiM»M 
of  the  mu.scie.'^  1^  on*"*  of  th^  ro-mli-'  ,  >i  /lirrMnntM'H 
of  the  r<^!  r-orr/'wc!^'-'  ^>f  th<^  M/»o'l  ,  .»  u^n'U'M*  •/  (o 
ecchymo«is,  anri  ^^virpfvitfyih/,!!  frotu  ili«^  'm.-*|..  .i 
fatty  degeneration  of  I  }k»  |/ffr'^fi''liyr»M»*o!M  /»»"ri»»M     ut 
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interference  with  the  general  nutrition  of  the  body, 
caused  partly  by  the  loss  sustained  by  the  uncon- 
trolled combustion,  partly  by  difficulty  of  nutritive 
supply ;  and  tliis  latter  cause  may  perhaps  be  some- 
what brought  about  by  the  absence  in  hyperpyrexia 
of  the  pancreatic  secretion,  this  absence  preventing 
the  alisorption  of  fatty  and  starchy  matters.  From 
the  same  cause  various  modes  of  death  occur,  in 
wliich  the  high  temperature  acts  fatally  in  very 
diflerent  ways.  Thus — 1,  By  increased  cell-growth 
and  its  results,  e.g.  the  ulceration  of  typhoid  or  tuber- 
culosis in  the  bowels,  the  stuffing  of  the  lungs  in 
phthisis  or  in  pneumonia,  the  blocking  of  the  larynx 
in  croup,  &c. 

2.  By  degeneration  of  the  cardiac  muscles,  cEusing 
paralysis  of  heart  and  death  by  sjmcope. 

3.  By  lethal  diminution  of  the  red  corpuscles  of 
the  blood. 

4.  By  the  effects  on  general  nutrition  from  defi- 
cient assimilation. 

5.  By  interruption  of  the  due  proportions  between 
endosmosis  and  exosmosis  in  the  tissues,  with  special 
reference  to  the  migration  of  white  corpuscles. 

6.  Paresis  of  the  pneumogastric  and  of  the  car- 
diac sympathetic,  and  so  death  liy  asphyxia  or  by 
syncope. 

In  these  remarks  on  hyperpyrexia  nothing  has 
been  said  upon  an  important  factor,  viz,  the  derange- 
ment of  the  regulations  by  loss.  This  has  been 
touched  upon  in  cotisidering  the  phenomena  of  fever, 

Li  the  view  tljat  heat  is  generated  not  solely  by 
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the  non-nitrogenou9  portion  of  the  food,  but  by  com- 
bustion of  all  the  tissues  in  the  body,  the  statements 
of  Professor  M*  Foster  are  especially  clear,  lie  says  : 
*  We  may  indeed  at  once  affirm  that  the  heat  of  tlie 
body  is  generated  by  the  oxidation  not  of  any  parti- 
cular substancesj  but  of  the  tissues  at  hirge.  Wherever 
metabolism  of  protoplasm  is  going  on,  heat  is  being 
set  free.  In  growth  and  in  repair,  in  the  deposition 
of  new  material,  in  the  transformation  of  lifeless 
pabulum  into  living  tissue  in  the  constructive  meta* 
bolism  of  the  body,  heat  may  be  undouliiedly  to  a 
certain  extent  absorbed  and  rendered  latent ;  the 
energy  of  the  combustion  may  be,  in  part  at  least, 
supplied  by  the  heat  present.  But  aU  this,  and  more 
than  this,  viz.  the  heat  present  in  a  potential  form  i!i 
the  substances  themselves,  so  built  up  into  the  tissues, 
is  lost  to  the  tissue  during  its  destructive  metabolism, 
so  that  the  whole  metabolism,  the  whole  cycle  of 
changes  from  the  lifeless  pabulum  through  tlie  living 
tissue  back  to  the  lifeless  products  of  vital  action,  is 
eminently  a  source  of  heat/ 

Early  in  the  century  ilr.  Etirle  published  a  paper 
entitled  'Cases  and  Observations  illustrating  the 
Influence  of  the  Nervous  System  in  regulating  Animal 
Heat; 

Case  1.— A  sailor  had  paralysis  of  the  left  arm 
after  an  iujury.  The  temperature  of  the  right 
(uninjured  hand)  was  92^  Fahr.  Of  the  left  paralytic 
hand  only  70"^  Falir,  After  electricity  for  ten  minutes 
it  rose  to  76^  Fahr.  On  another  occasion,  tlie  tem- 
peratures were : 
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flland    , 
Paralysed  limb  J  Arm  (at  elbow) 
[  Axilla  . 

[Hand    . 
Healthr  limb     J  Arm  (at  elbow) 
( Axilla  . 


Before  clftctrlcity       After  elwiricltj 


00° 


90* 


Case   2 Excision    of    jiortioii    of    ulnar   nerve 

(about  one  inch)  for  neuralgia.  Two  years  after, 
the  cleft  between  httle  and  ring  fingers  of  that  hand 
=  ST*",  other  parts  of  the  hand  62^.  Between  Httle 
and  ring  fingers  of  other  hand  —  66*^,  other  parts  of 
the  hand  62°,  as  before. 

More  recently  Mr.  Jonathan  Hutchinson  has  pub* 
lished  a  series  of  accurate  observations  on  temperature 
after  injuries  to  nerves  in  the  'London  Hospital  Re- 
ports/ In  his  third  case,  one  of  injury  to  tlie  median 
nerve  supplying  the  fore-finger,  tliere  was  a  difference 
of  IC^Fahr,  between  that  and  the  adjacent  thumb.  In 
Case  4  there  had  been  section  of  ulnar  and  median 
nerves  of  right  hand,  the  latter  partial  only.  Four- 
teen weeks  after  the  accident  the  following  remark- 
able difference  in  temperature  was  noted  :  Cleft 
between  the  little  and  ring  fingers,  left  83°;  right 
(paralysed)  64**  ^19°  Fahr.  difierence.  Twenty-one 
months  after  there  was  still  lO""  difference  in  this 
situation,  and  5"*  bet%veen  the  right  and  left  hands  in 
the  cleft  between  the  fore  and  middle  fingers,  the 
paralysed  parts  being  that  much  colder. 

In  Case  5,  there  was  division  of  the  ulnar  nerve 
and  vessels,  and  of  the  median  nerve.  Anaesthesia 
of  the  parts  supplied.     Inflammation  of  the  tips  of 


three  fifwji^*  T3;Erv2ii5ei  it  seisL:i:ii-     Z^t:^  >^vCl     ?*n^ 

of  beax  <^--'^^^*r  ^f;gnTr:iur:ii,  i^n  «fZ  rim  iip  -:  ^m 
normal  ?L»ziiErL     Tir^  v^jrk*  ifienririfu  i2:k  :€si- 

.    mot  71/^  faBE  7^ 

(fin:  ^t  rff      luncr  sa  ??" 
*        *^  ^        *** 

-  *:■ 

■ifrumic J-l' 

Mr.  Eri?L?ei  la*  reo^roed  a  case  in  Tiic^L,  rm-en-nr- 
one  week*  afirrr  »*t^-"i:'L  of  :i«e  liiar  rjerre,  ibe  fo-iinli 
cleft  was  &'  ie»  •1.2ll  :le  correfpoxichig  pan  of  the 
other  harii-  I:  !•  iiot  at  aZ  easr  :o  aocoimi  fcr  this 
depressed  trrTLpera^-iire  aft^r  iierre  secuoiL  Vaso- 
motor paralr-d*  i*  foUcnred  ai  fir?t  l-y  a  lise  of 
temperature,  aiid  altlou.gh  as  time  goes  on-  if  the 
paralTsi^  pereir^  the  veiLperarare  sra^iiialhr  recur?  to 
the  normal  poit.  or  even  a  little  below  it,  yet  this 
effect  of  nerve  section  goes  veiy  much  farther.  This 
low  temperature  after  «ection  of  nerve  contrasts  well 
with  the  t^iLperature  of  an  inflamed  region  in  a 
hemiplegic  patierit. 

Tbu*?.  Jo^ph  Weir  has  been  affected  with  left 
hemiplegia  for  ten  years.  His  shirt  caught  on  fire 
and  he  suffered  extensive  bums  on  the  back,  chiefly 
on  the  left  ?ide,  and  also  of  the  left  arm,  but  not  in 
the  axilla.  No  shock  or  pain  at  first.  Xo  pain  until 
the  inflammation  had  reached  beyond  the  middle 
line  of  the  back,  and  the  patient  had  no  constitutional 
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symptoms  until  the  suppuration  became  excessive. 
No  pain  was  ever  complained  of  on  the  hemiplegia 
side,  though  tactile  sensibility  was,  if  anything, 
increased  in  the  heraiplegic  arm  and  leg.  The  tem- 
perature of  the  burnt  hemiplegic  side  was  always 
higher  than  of  the  other*  • 
Thus : 

Lbfx  Axilla  Bi^wi  Axilla 

Eroiilug:  temperttura  ETeoina^  temperature 

o  o 

lOOf 99| 

100    . 98| 

100 98| 

imi 90 

100 98| 

100 98 

D9| 99| 

100 m 

m 97| 

101 98| 

Mn  Hiitclunson^s  hints  at  an  explanation  are  well 
worth  noting,  though  not  wholly  satisfactory.  He 
says :  *  It  is  to  be  noted  that  none  of  my  cases  were 
accurately  observed  soon  after  the  accident^  most  of 
them  not  until  the  wound  was  healed*  Many  con- 
ditions make  trials  of  teniperatui'e  at  early  periods 
after  the  injury  liable  to  mislead ;  such,  for  instance, 
as  the  fact  that  the  vessels  as  well  as  nerves  are 
usually  cut,  that  inflammation  is  in  progress  at  the 
wound,  and  that  the  part  is  protected  by  dressings..! 
Respecting  the  state  of  things  some  weeks  afterwai'ds, 
I  find  no  exception  to  the  assertion  that  there  is 
always  a  remarkable  loss  of  heat  in  the  part  which 
has  lost  sensation.     The  amount  of  comparative  loss 
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nwill  vary  with  the  external  conditions,  for  it  is  a  re- 
markable feature,  as  regards  the  heat  of  paralysed 
parts,  that  it  is  so  much  at  the  mercy  of  external  ^^^^ 
influences.  All  ray  patients  agreed  in  the  statement 
that,  in  cold  weather,  the  anaisthetic  fingers  become 
very  blue  and  cold,  and  in  many  I  was  able  to 
demonstrate  this  fact.  In  the  warmest  temperature, 
however,  their  heat  could  never  be  raised  up  to  that 
of  adjacent  unparalysed  parts.  Nor  does  even  the 
existence  of  active  inflammation  raise  the  part  to  the 
normal  standard,  although  it  much  increases  it.  In 
Case  5,  there  were  ten  degrees  of  difTerence  between 
the  Uttle  finger  in  the  hand  from  which  the  nerve- 
supply  had  been  cut  off  and  that  of  the  other.  The 
ring-finger  was  paralysed  and  inflamed,  and  its  tem- 
perature was  increased  by  inflammation,  until  it  came 
within  two  degrees  of  that  of  the  other  hand,  but 
still  it  did  not  quite  reach  it. 

*In  Case  4,  we  put  the  two  hands  into  hot  water 
(118*^),  and  the  result  was  that  both  hands  gained  in 
temperature  about  ten  degrees,  and  that  the  difference 
between  them  remained  as  great  as  at  first.  It  would 
appear,  therefore,  that  while  a  paralysed  part  can  be 
cooled  to  almost  any  extent,  it  cannot  be  raised  by 
artificial  heat  beyond  a  certain  point,  and  that  point 
much  below  the  maximum  of  its  uninjured  counter- 
part. To  what  are  we  to  attribute  this  remarkable 
loss  of  power  to  sustain  the  normal  temperature  and 
to  guard  against  the  depressing  effects  of  external 
cold?  To  say  that  it  is  the  result  of  mere  disease  is 
unsatisfactory,  for  we  find  it  just  as  marked,  when 
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one  finger  is  contrasted  with  the  others  on  the  same 
hand,  as  when  the  whole  hand  is  affected.  Case  1 
is  almost  crucial  in  this  respect,  for  the  raan  had  but 
a  finger  and  thumb,  and  used  neither  of  them  ;  yet 
the  finger  deprived  of  nerve  influence  registered  ten 
degrees  lower  temperature  than  the  thumb  which  yet 
enjoyed  it. 

*  To  allege  that  it  is  due  to  dOatation  of  the  smaller 
arteries  and  the  consequent  slowness  of  the  circula- 
tion is  scarcely  more  satisfactory,  since  paralysis  of 
the  vasomotor  nerve,  and  consequent  dilatation  of  the 
vessels,  is  well  known  to  lead  to  increase  of  tempera- 
ture. Yet  it  is  quite  certain  that  the  capillary 
circulation  is  in  some  way  greatly  disturbed* 

'  If  you  chill  the  part  it  becomes  not  merely  pale 
but  livid  ;  if  you  warm  it,  it  becomes  not  of  a  bright 
pink  flesh  tint,  but  of  a  peculiar  dull  brick-red  colour. 
The  most  plausible  conjecture  seems  to  be,  not  that 
the  nerve  control  over  the  vessels  is  at  fault,  but  that 
the  vis  a  fronte  is  itself  much  diminished. 

'  One  way  in  which  this  must  be  reduced  would,  no 
doubt,  be  by  the  atrophy  of  those  parts  of  the  skin 
which  endow  it  as  an  organ  of  tactile  sensibility. 
No  doubt  but  tliat,  after  a  nerve  of  sensation  has  been 
long  cut,  you  will  find  t!ie  papillsB  of  the  skin  wasted 
and  shrunken.  The  nerves  themselves  will  also  no 
longer  maintain  their  own  nutrition,  and  thus  a  much 
diminished  demand  for  blood  will  result. 

*  I  cannot  but  think  it  probable,  hcnvever,  that  there  ' 
is  something  more  than  this,  and  that  the  endowments 
of  every  single  cell  in  a  part  no  longer  connected  by 
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nerves  with  the  great  centres  undergo  an  alteration. 
If  we  may  suppose  that  the  cells  of  a  part  no  longer  ^g™„. 
possess  the  same  energy  of  growth  and  nutrition,  no  ^^^ra^'" 
longer  attract  the  blood,  take  from  it  what  is  needed  "^00^ 
and  transmit  it  forward,  then  w^e  can  at  one  and  the 
same  time  account  for  the  loss  of  heat,  the  manifest 
slowness  of  the  capOlary  circulation,  and   the   oc- 
casional  changes   in  structure  whicli   may  be   con- 
sidered as  lesions  of  nutrition.     If  such  an  hypothesis 
be  admissible,  we  may  perhaps  be  permitted  to  speak 
of  paralysis  of  the  vis  a  froiite  of  the  circulation  as 
the  real  cause  of  the  loss  of  temperature  after  division 
of  nerves/ 

It  seems  certain,  at  any  rate,  tliat  this  depression 
of  temperature  is  more  or  less  independent  of  the 
vasomotors.  A  hmb  with  its  nerves  cut,  and  thus 
separated  from  its  nerve-centres  in  its  motor,  sensory 
and  trophic  relations,  would  be  very  imperfectly  in  a 
position  for  carrying  on  even  a  tolerable  combustion  of 
protoplasm.  As  a  matter  of  fact,  such  a  limb  diejS.  In 
the  cases  above  mentioned  there  was  only  incomplete 
nerve  loss,  only  partial  cutting  off  of  the  vascular 
supply*  In  spite,  tlierefore,  of  somewhat  dilated 
vessels  from  paralysis  of  the  vasoconstrictors^  there 
must  have  been  necessarily  but  little  combustion  of 
tissues.  Increased  heat  following  vasomotor  paralysis 
presupposes  normal  vis  a  tergo  from  tlie  lieart's 
action  and  a  normal  connection  of  the  motor  and 
sensory  nerves  ^nth  the  nervous  centres. 

The  conclusion  of  the  matter  seems  then  to  be  : 
1,  That  in  high  temper atures,  from  some  cause  or 
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Other,  reflex  or  direct,  there  is  complete  or  partial 
paralysis  of  the  inhibitory  heat-centre. 

2.  That  this  inhibitory  heat-centre  is  probably 
situated  in  tlie  brain  itself,  certainly  above  the  junction 
of  the  inediilla  oblongata  with  the  pons  ;  although 
Fischer  places  it  in  the  anterior  fibres  of  the  cervical 
portion  of  the  spinal  cord. 

3,  The  paralysis  of  this  inhibitory  heat-centre 
allows  an  abnormal  combustion  of  protoplasm  in  all 
the  tissues- 

4,  That  one  factor  towards  this  increased  combus- 
tion is  found  in  the  paretic  state  of  the  vasomotors, 
often  coincident  with  paralysis  of  this  inhibitory 
heat-centre  taken  in  connection  with  an  otherwise 
normal  circulation.  The  overheated  blood  moreover 
exercises  a  paretic  influence  on  the  vasomotors. 

5.  That  in  injuries  to  the  cervical  spinal  cord,  the 
first  therm ometric  efiect  may  be  a  depressant  one, 
from  the  influence  of  shock,  but  this  is  shortly 
followed  by  hj^perpyrexia,  because,  from  the  position 
of  the  lesion,  the  function  of  the  inhibitory  heat- 
centre  is  in  abeyance,  and  because  of  vasomotor 
paralysis. 

6*  That  the  hyperpyrexia  gradually  wanes  in 
these  cases  if  life  is  prolonged,  ))artly  from  the  fact 
that  the  cervical  ganglia  of  the  sympathetic  take  on 
an  independent  action  and  remedy  the  vasomotor 
paralysis, 

7*  That  in  cerebral  haemorrhage,  ailer  the  first 
effect  of  shock  has  passed  ofl',  a  considerably  heightened 
temperature  is  the  rule,  and  this  because  the  crushing 
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of  the  brain  by  hsBmorrhage  destroys,  or  at  least 
presses  upon  and  renders  inertj  the  inhibitory  heat- 
centre. 

8.  That  the  coldness  of  a  limb,  partly  separated 
from  its  attat^hments  to  its  nerve-centre,  has  little  to 
do  with  the  condition  of  the  vasomotors  ;  although 
their  paralysis  and  the  consequent  dilatation  of  vessels 
may  lead  to  an  abnormally  rapid  loss  of  heat,  the 
coldness  is  mainly  due  to  the  fact  that  almost  all 
contraction  in  the  limb  is  put  an  end  to  by  cutting 
off  from  it  the  influence  of  its  nerve-centre. 
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The  influence  qf  the  sympathetic  on  the  nutrition 
of  a  part  and  on  its  circulation  render  it,  to  say  the 
least,  one  of  the  chief  factors  in  inflammatory  disease 
of  every  organ  of  the  body.  The  vasomotor  supply 
of  tlie  cerebral  and  meningeal  vessels  brings  the 
brain  and  its  membranes  into  close  relationship  with 
the  cervical  ganglia.  This  is  seen  in  general  paralysis 
of  the  insane.  The  lesions  found  post  mortem  are 
many  and  various,  but  in  all  cases  there  may  be 
found  cerebro-meningeal  hypersemia  that  has  often 
proceeded  to  emigration  of  leucocytes,  distension  of 
vessels,  impediments  (chiefly  thrombotic)  to  the  circu- 
lation, irritative  overgrowths  of  the  connective  nuclei  of 
the  walls  of  the  vessels,  and  probably  also  of  the  neu- 
roglia. This  is. only  a  somewhat  more  modern  expres- 
sion of  Ctdmeirs  dictum,  that  the  pathological  lesion  is 
chronic  inflammation  of  tlie  brain,  especially  of  the 
superficial  part  of  the  convolutions,  the  grey  substance 
and  the  meninges.  In  addition  to  the  '  dehre  ambitieux* 


304     IKFLUENCE   OF   THE   SYMPATHETIC   ON   DISEASE 


PATII- 
UlAKlY 

Gcnernl 


wliich  is  sometimes  waotiug,  and  which,  occurring  in 
a  few  other  morbid   states  of  brain,  cannot  be  con- 
sidered  pathognomonic   of  general   paralysis,  early 
inequrility  of  the  ])upils,  a  sense  of  fatigue  that  yet 
does   not   overcome   the    tendency    to   wakefulness, 
irritability  of  temper,  slight  paralytic  pjhenomena  of 
speech,  of  prehension  and  of  locomotion,  with  great 
facility  in  the  formation  of  bed-sores,  would  be  some 
of  the  more  remarkable  symptoms  of  this  condition. 
Not   only  does    the    inflammatory  character  of  the 
disease  connect  it  with  the  symj)athcti<%  not  only  can 
the  intermission  of  the  phenomena  be  explained  in 
no  other  way,  but  the  inequality  of  the  pupils  has 
been  thought  by  some  to  point   to  the  same  fact. 
This  however  is  seldom,  if  ever,  the  case.     The  asym- 
metry of  the  pupils  is  due  to  the  want  of  symmetry 
in  the  rate  of  progress  of  the  central   lesion  ;  and 
depends  on  the  irritation  of  the  third  nerve  on  the 
side  of  the  brain   first  attacked.     This  iiTegularity 
is  also  found  at  times  in  chronic  mania  and  nielan- 
choha.     On   examining,  however,  on  one   occasion 
all  the  subjects  of  general  paralysis  in  the  Bristol  J 
County  Lunatic  Asylum,  a  few  cases  were  noted  where 
the  inequality  of  pupils  was  only  occasional     Here  it 
is  probable  that  varying  conditions  of  the  sympathetic 
may  have  induced  a  phenomenon  which  would  not 
be  transitory  if  it  depended  on  persistent  structural 
lesions.     But  with  reference  to  the  exaltations  and 
interraissio!is  (never  remissions)  in  general  paralysis, 
it  may  be  said  with  Vulpian  :  '  Que  toutes  les  attaques 
apopiectique«  de  la  paralysie   geu^rale  ne  sent  pas 
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dues  necessairement  k  des  congestions  c^r^brales,  et     path- 
que,  paxfois,   elles    peuvent    etre    d^termin^es,   au   ,  — 
contraire,  par  de  I'anemie  de  parties  plus  ou  moins  pa^y"* 
etendues  de  Tencephale,  et  que  cette  ancmie  est  alors 
le  r^sultat  de  phenomenes  vaso-constricteurs  reflexes, 
provoques  par  Tirritation   dont  les  parties  ou  siege 
rinflammation  sont  atteintes/ 
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Lv  diseases  accompanied  by  pyrexia,  there  is 
necessary  coniiei^tiun  between  the  state  of  the  cuta- 
ephidrosia  neoiis  vcsscls  and  the  sweat-glands.  In  the  third 
stage  of  ague  the  vessels  seem  in  the  same  state  as  in 
I  lie  second,  and  yet  sweating  occurs.  Probably  in 
the  normal  state,  fibres  from  the  sympathetic  exer- 
cise a  moderating  action  on  the  secreting  work  of 
the  sweat-glands ;  when  these  fibres  are  paralysed, 
hyperidrosis  occurs. 

Paralysis  of  the  vasomotor  centre  in  the  medulla 
oblongata  l)y  injury  causes  decreased  prod  net  ioia  of 
heat,  depending  on  the  fact  that  the  medullary  centre 
d<iniinatei=!  tlic  vessels  all  over  the  body;  and  that 
general  dihitation  of  all  tlie  vessels  produces  a 
sluggishness  in  the  movements  of  the  blood  in  ^ill 
parts  of  the  body.  Increased  heat  of  blood  cannot, 
therefore,  depend  on  this  general  paresis  of  all  the 
vasomotors,  but  must  be  due  to  aflection  of  the  con- 
trolbng  inlvibitory  heat  centre  or  centres,  that  have 
been  found  by  experiment  to  lie  above  tlie  medulla 
oblongata.  Wliat  is  known  about  the  inthience  of 
the  sympathetic  on  sweating  has  been  mainly  observed 
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in  cases  of  unilateral  hyperidrosis.  Eulenberg  and 
Guttinaii  have  remarked  that  after  section  of  the  cer- 
vical  sympathetic,  in  one  case  of  the  left  sympathetic, 
there  were  very  varicose  and  dilated  vessels,  which 
perhaps,  when  full,  pressed  on  some  of  the  sympa- 
thetic nerve  elements,  and  so  paralysed  them  ;  also 
tliat  by  galvanisation  of  the  cervical  sympathetic 
the  secretion  of  pers]jiration  in  the  arm  is  increased. 
They  think  that  this  is  due  to  currents  entering  tlie 
brachial  plexus  or  the  spinal  cord>  and  hcis  nothing 
to  do  with  the  sympathetic  proper.  Unilateral 
ephidrosis  is  sometimes  seen  in  exophthalmic  goitre. 
Schwal>aeli  records  a  case  in  which  pressure  on  the 
cervical  sympathetic  was  associated  with  Iieat  and 
redness  of  the  right  side  of  the  fa(*e,  and  unilateral 
sweating  on  the  least  exertion.  In  StV^uin^s  case  there 
was  normal  perspiration  on  the  left  side  of  the  face, 
whilst  the  right  side  was  absolutely  dry,  and  here  the 
right  sympathetic  was  adherent  to  the  sheath  of  the 
vessels.  In  Ebsteins  case  of  unilateral  sweatings 
sometimes  ha^morrliagic,  there  were  very  dilated  and 
varicose  vessels  in  the  ganglia  of  the  aSbcted  side, 
and  the  inferior  cervical  ganglion  esjjei-ially  presented 
brown  dots  and  lines  visible  to  the  naked  eye,  and 
consisting  of  cavities  filled  with  blood-corpuscles,  and 
lined  by  a  distinct  endotlielium.  The  walls  were 
thick  and  contained  many  spindle-shaped  nuclei ; 
the  vessels  very  dilated,  sometimes  varicose.  The 
ganglion  cells  were  pigmented  ;  on  some  tlie  nucleus 
was  quite  concealed  by  dark-coloured  granules.  On 
the   right   side    the    nerve    cells    presented   similar 
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appearances,  but  tliere  were  no  cavities,  and  the 
vessels  were  nnieh  less  dilated.  EbstciD  believed 
that  transient  interference  with  the  function  of  the 
ganglinn  cells  may  have  resulted  from  occasional 
temporary  over-distension  of  the  dilated  vessels  with 
blood,  consequent  on  hindrances  to  the  escape  of 
venous  blood.  To  such  transient  paralysis  of  thej 
ganglion  cclLs  he  ascribes  the  hajniatidrosis. 

Analogous  changes  in  the  ganglion  have  been 
found  by  Lubimoff  in  several  examples  of  various 
disorders,  as  puerperal  fever,  &c, ;  but  tliey  were 
much  sliglitcr  than  in  Ebstein's  Ciise* 

In  Seeligui tiller's  case  of  a  woman  who  had  had 
right  ephidrosis  during  the  whole  of  life,  and  in  whom 
all  tlie  symptoms  of  jjaralysis  of  the  right  c^ervical 
sympatlietic  were  manifested,  there  was  found  after 
death  sclerosis  and  fatty  degeneration  of  the  right 
cervical  sympathetic.  In  a  case  in  the  Bristol  Royiil 
Infirmary,  a  woman,  aged  46,  sliowed  the  interesting 
association  of  symptoms  of  enlarged  thyroid,  |jalpi- 
tation,  no  exophthalmos,  contraction  of  the  left  pupil 
only,  and  left  ephidrosis ;  wJiilst  in  another  case  a 
difference  of  symptoms  was  seen,  in  that  the  ephidro- 
sis was  on  the  left  side  of  the  face,  whilst  the  left 
j)upil  was  larger  than  the  riglit 

It  has  been  already  stated  that  nerve  iibres  have 
been  traced  directly  into  the  secretoiy  cells  of  the 
sweat  glands,  but  tliat  there  is  a  difference  of  opinion 
as  to  wliether  the  nerves  that  influence  tlie  secretion 
of  sweat  are  s])inal  or  sympathetic,  and  also  as  to 
the  jjosition  of  the  swe^t  centre.     According  to  one 
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observer,  the  sudoriferous  nerve  fibres  for  the  anterior 
limbs  run  in  the  upper  part  of  the  thoracic  portion 
of  the  sympathetic,  and  this  view  is  confirmed  by 
the  experiments  of  Luchsinger,  and  still  further  by 
those  of  Vulpian,  wlio  found,  however,  that  a  feeble 
secretion  of  sweat  coukl  still  be  produced  after  section 
of  the  thoracic  trunk,  lie  noticed  also  tliat  the 
sudoriferous  nerve  fibres,  which  arise  directly  from 
the  spinal  cord,  were  more  numerous  in  the  sciatic 
than  in  the  brachial  nerves. 

It  seems  probable  the  cervical  sympatlietic  cord 
contains  but  few  fibres,  if  any,  which  excite  the 
secretion  of  sweat,  and  tlie  variations  in  its  physio- 
logical condition  act  upon  the  sweat  glands,  only  in 
a  more  or  less  indirect  manner,  by  the  modification 
of  the  capillary  circulation,  which  in  tlieir  turn  in- 
fluence tlie  activity  of  the  anatomical  elements.  The 
sweat  exciting  nerves  of  the  skin  of  the  face  are 
derived  eitlier  from  the  sympathetic  fibres  which 
accompany  the  vertebral  artery,  and  are  ultimately 
derived  from  the  inferior  cervical  ganghon,  or  else 
they  come  from  portions  of  the  sympathetic  which 
proceed  from  the  medulla  oblongata  and  the  pons. 
These  fibres  accompany  the  various  cutaneous  nerves; 
they  are  perhaps  numerous  in  the  cutaneous  branches 
of  the  fifth,  and  experiment  shows  that  wlieu  the 
iacial  nerve  in  man  is  paralysed  and  has  lost  its 
irritability,  if  jjiloctirpine  is  injected  the  sweat 
appears  later  on  that  side  of  the  face  than  upon 
the  other,  AUliougli  no  sweat  centre  is  known  witli 
certainty,  it  has  been  thought  by  Adamkiewicz  that 
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the  nervous  apparatus  which  presides  over  this  secre- 
tion has  its  probable   origin  at   the   surface  of  the 
brain,  from  whence  nerve  fibres  pass  to  the  secreting 
ganglia,  situated  probably  in  the  anterior  horns  of 
spinal  grey  matter ;   that  the  secreting  fibres  leave 
the  cord  with  the  motor  nerves,  and  are  distributed 
to  llie  same  regions  as  these  nerves.     Dr,  Saundby 
gives  cases  of  sweating   occurring   only   at  certain 
periods  of  the  day,  in  which  this  phenomenon  wa^ 
probably  excited  by  reflex  action,  having  indigestion 
as  a  starting  point,  or  else  it  was  set  up  by  the  toxic 
influence   of  some   product   of   imperfect   digestion 
circulating  in  the  blood.     One  of  the  factors  in  night 
sweats,  so  common  in  many  exhausting  diseases,  seems 
to  be  the  slowing  of  the  heart's  action  during  sleep, 
leading   to   peripheral  congestion,   a   condition   not 
sufficient  in  itseli'  to  lead    to   sweating,  but  talcing 
rank  as  an  important  auxiliary,  whilst  from  the  same 
cause  the  amount  of  carbonic  acid  is  increased.     The 
night  sweats  of  phthisis  were  thought  by  Dr.  Brunt  on 
to   be   occasionally   due   to   the   stimulation  of » the 
sweating  centre  by  increased  temperature.     The  same 
observer  considered   that    tlie   increase  of  carbonic 
acid  in  the  blood  stimulates  the  set^retion  of  sweat, 
as  shown  in  the  cold  sweat  on  the  foreheads  of  dying 
persons. 

Pathology  seems  to  bear  out  the  view  of  sweat- 
centres  in  the  brain.  In  Dr.  Einger's  case,  there 
were  right  hemiplegia,  hemi-antesthesia,  and  hemi- 
opia,  the  patient  not  being  able  to  see  to  his 
piiralysed  side.     There  was  unilateral  sweating  over 
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the  right  half  of  the  scalp,  face,  neck,  and  chest,  to  a 
less  extent  over  the  riglit  arm,  and  still  less  again 
over  the  right  leg.  This  right  side  of  the  body  was 
frequently  quite  moist,  whilst  the  left  side  remained 
perfectly  dry.  The  perspiration  was  more  intense  on 
the  right  side  of  tlie  face  than  elsewhere.  In  tlds 
case,  when  the  upper  lip  was  shorn,  the  hair  scarcely 
grew  on  the  right  half  of  the  lip.  The  leaion  was  pro- 
bably in  and  around  the  posterior  end  of  the  optic 
thalamus. 

Dr,  Rttssell  records  an  interesting  case,  in  which 
unilateral  congestion  and  sweating  occurred,  only 
during  epileptiform  paroxysms,  over  the  left  side  of 
the  face,  head,  and  neck.  The  flushing  and  perspira- 
tion were  intense,  but  only  during  the  fits.  Dr. 
tussell  doubted  whether  the  stimulus,  which  usually 
'  contracts  the  vessels  m  the  epileptic  fit,  had  produced 
paralysis  of  tlie  external  vessels  by  having  been 
rendered  inhibitory,  eitlier  through  exaggeration  of 
its  power,  according  to  the  views  of  Mr.  lister^  or 
through  a  morbid  state  of  the  nervous  tissue  on 
which  it  operated,  according  to  the  opinion  of  Dr. 
Handfield  Jones,  or  whether  an  influence  totally 
diflerent  in  its  character  was  concerned. 

In  anotlier  case  in  which  the  phenomena  of  epilepsy 
and  cliorea  were  curiously  intermingled,  but  where 
the  right  side  was  affected  first  and  mainly  with  the 
choreic  movements,  a  very  copious  perspiration  occur- 
red over  the  left  hand,  and  it  was  invariably  observed 
that  whenever  the   movements  occurred  with  more 
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severity  than  usual,  the  sweat  poured  off  her  left 
hand^  the  right  hand  being  only  moist, 

Unilateral  ephidrosis  is  not  a  very  common 
phenomenon,  but  some  interesting  examples  are  on 
record.  Thus  Ollivier  speaks  of  a  young  man,  aged 
21,  who  suffered  from  congenital  and  constant  sweat- 
ing of  that  part  of  the  skin  of  the  face  which  is 
innervated  by  the  right  superior  maxillary  branch  of 
the  fifth  nerve,  viz.  the  lower  eyelid,  the  right  half  of 
the  nose,  the  cheek  and  upper  lip  of  the  right  side* 
On  the  bridge  of  the  nose  sweating  extended  a  little 
beyond  the  middle  line  towards  the  left,  evidently 
from  the  interlacing  of  the  terminal  filaments  of  the 
contiguous  nerves  of  the  two  sides.  The  reaction 
was  acid.  Warmth,  alcohol,  exercise  and  especially 
mental  emotion,  increase  the  secretion.  When  the 
sweating  h  most  active  the  skin  becomes  injected. 

The  patient's  maternal  grandfather  suffered  in 
the  same  way  all  his  Ufe,  but  did  not  die  until  82. 
His  mother's  sister  and  her  only  daughter  suffer  (and 
this  in  the  same  nerve  district),  while  her  two  sons 
are  free. 

Speaking  of  neuralgia,  Professor  von  Pitha  records 
a  peculiar  case.  '  Another  objective  sjTnptom,  found 
in  certain  cases  of  neuralgia,  is  a  local  cold  sweating 
at  the  seat  of  pain.  I  met  with  this  symptom,  he 
says,  very  strongly  marked,  in  a  case  of  neuralgia  of 
the  median  nerve,  occurring  as  a  sequel  to  a  gunshot 
wound  in  the  person  of  a  young  officer,  whose  own 
father  believed  him  to  be  simulating  ;  but  I  verified 
the  occurrence  during  each  paroxysm  of  cold  sweat- 
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ing  in  the  palm  of  the  hand,  extending  upwards 
along  the  course  of  the  median/ 

In  a  case  of  Dr.  M*Cal]  Anderson  there  was 
liemiplegia  of  the  right  side,  aniesthesia  of  the  left, 
and  unilateral  sweating  of  the  left  side.  The  patient, 
a  man,  aged  49,  had  very  slight  paralysis  of  the 
left  side,  with  rigidity  and  increased  patellar  tendon 
reflex,  partial  left  anaitsthesia  to  touch,  pain,  and 
temperature. 

There  was  probably  a  double  lesion,  affecting  on 
the  right  side  the  optic  tlialamus,  the  peduncular 
tract  in  its  ascent  through  the  internal  capsule,  and 
the  optic  radiation  of  Gratiolet :  on  the  left  side,  the 
corpus  striatum  and  its  immediate  neighbourhood. 
Dr.  Anderson  considered  tlie  unilateral  sweating  to 
depend  on  lesion  of  the  cervical  sympatlietic,  or 
upon  lesion  in  some  part  of  the  brain  wnth  which  this 
ganglion  is  connected.  The  nature  of  the  lesions  w^as 
doubtless  syphilitic  gumma,  as  the  symptoms  were 
much  relieved  by  antisyphihtic  treatment. 

Dr.  Alexander  Robertson  disagreed  with  this  view, 
and  thought  it  was  more  likely  that  tliere  was  one 
lesion  only  and  that  in  the  pons  :  perhaps  the  sweating 
was  due  to  this  pons  lesion,  as  the  pons  presides  over 
vasomotor  action  ;  but  as  the  patient  suffered  from 
pain  in  the  neck,  the  sweating  may  have  been  due  to 
disturbance  of  the  cervical  sympathetic* 

Dr,  Habran's  case,  a  man,  aged  34,  suffered  from 
unilateral  sweating  on  tlie  right  side  of  the  face. 
There  w^as  no  neuralgia ;  violent  emotion  suppressed 
the  secretion.     It  did  not   reach    the  shoulder,  but 
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ceased  at  the  level  of  the  clavicle  and  scapula :  it 
occurred  generally  about  three  or  four  o'clock  in  the 
afternoon.     It  yielded  to  remedies. 

Dr.  Merewether  Lewis  records  a  case  of  ague 
with  a  prolonged  sweating  stage^  in  whom  the  sweat 
was  limited  to  the  right  side  of  the  body,  and  never 
passed  the  middle  line.  The  temperature  of  the  two 
sides  was  unequal,  on  one  occasion  being  104°  in  the 
right  axilla,  whilst  it  was  only  100|^**  in  the  left. 

MM,  Vulpian  and  Eayniond's  investigations  on 
the  innervation  of  the  sudiporal  glands  were  under- 
taken with  a  view  of  explaining  the  apparent  divS- 
crepancy  in  the  observations  of  other  physiologists. 

Several  investigators  concur  in  demonstrating 
that  in  the  cat  the  division  of  the  ganghonic  chain 
of  the  abdominal  sympathetic  or  of  the  sciatic  nerve 
prevents  any  general  excitant  of  perspiration  from 
acting  on  the  limb  operated  upon,  wliile  sweat  may 
be  excited  by  stimulation  of  the  peripheral  end  of  the 
divided  nerve.  It  has  been  shown  also  that  similar 
results  may  be  obtained  in  the  fore-limbs,  by  division 
of  the  upper  part  of  the  thoracic  sympathetic,  or  of 
the  brachial  nerves. 

But  Dupuy  (of  Alfort)  had  observed  that  extirpa- 
tion of  the  superior  cervical  ganglion  in  the  horse 
caused  redness  of  the  conjunctiva,  a  considerable 
elevation  of  temperature  at  the  base  of  the  ear  and 
the  forehead,  and  sweating  on  the  ears,  the  forehead, 
and  the  neck. 

Claude  Bernard  observed  similar  effects  from 
division  of  the  cervical  sympathetic  on  one  side,  and 
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found  that  if  the  peripheral  end  of  the  divided  cord 
was  stimulated,  the  perspiration  ceased,  the  vessel 
became  contracted  and  the  temperature  fell  These 
observations  would  seem  to  show  that  the  paralysis 
of  the  .sympathetic  fibres  for  the  sudiporal  glands 
may  lead  to  an  over-activity  of  these  glands  of  the 
face  of  the  horse,  whilst  it  arrests  the  action  of  tliose 
of  the  paw  of  tlie  cat^  and  that  the  electrical  excita- 
tion of  these  fibres  arrests  the  secretion  in  one  case 
and  produces  it  in  the  other.  To  decide  the  ques- 
tion, Mil.  Vulpian  and  Eaymond  have  repeated  the 
experiment  of  Dupny  and  Bernard,  with  a  view  of 
ascertaining  whether  there  is  not  some  point  of 
the  nervous  system  of  the  horse  at  which  the  same 
results  can  be  obtained  as  in  the  cat.  In  these  ex- 
periments they  found  that  the  section  of  the  cervical 
sympathetic  cord  is  followed,  as  Bernard  stated,  by 
an  abundant  production  of  sweat  upon  the  difierent 
parts  of  tlie  head  and  face,  but  they  did  not  find 
that  faradisation  of  the  upper  end  of  the  cord  caused 
constantly  an  arrest  of  the  sweating.  It  only  did  so 
when  it  produced  a  considerable  contraction  of  the 
vessels- 
There  are  very  few  cases  on  record  in  which  uni- 
lateral sweating  has  seemed  to  result  from  lesion  of 
the  cervical  sympathetic. 

In  a  case  of  Verneuil  the  superior  cervical 
gangha  was  compressed  by  a  carcinomatous  tumour 
in  the  neck,  and  there  was  not  only  contraction  of 
pupil,  but  other  symptoms  showing  that  the  vaso- 
motor filaments  were  involved,  elevation  of  tempcra- 
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ture,  and  increased  secretion  of  perspiration  on  the 
whole  of  one  side  of  the  face.  In  other  cases  of 
unilateral  sweating  tenderness  in  the  region  of  the 
ganglion  suggested  the  idea  that  there  might  have 
been  infiamniation  in  or  around  it. 

A  man,  aged  46,  sufiering  from  tabes  dorsalis,  had 
unilateral  sweating  of  face  and  head,  extending  to 
the  shoulder  after  each  meal ;  no  change  in  pupil, 
increased  flow  of  saliva  on  afiected  side  during  the 
sweating.  In  two  cases  the  sympathetic  ganglia 
were  found  affected.  Pierret  thinks  that  the  central 
origin  of  the  sympathetic  lies  in  the  posterior  vesi- 
cular columns  and  the  tractus  intermedio-lateralis  of 
Clarke — a  region  very  often  sclerosed  in  tabes. 

This  poverty  of  pathological  record  in  this  region 
of  the  cervical  sympathetic  agrees  well  with  experi- 
ment. In  galvanisation  of  the  perijjheral  end  of  a 
divided  sciatic  nerve,  the  stimulation  produces  no 
sweat  when  atropine  has  been  injected,  though  vaso- 
motor effects  follow  as  usual  If  a  cat,  in  which  the 
sciatic  nerve  has  been  divided  tm  tuie  side,  be  ex- 
posed to  a  higla  temperature  in  a  heated  clianiber, 
the  limb,  the  nerve  of  which  has  been  divided,  re- 
mains dry,  while  the  feet  of  tlie  other  limbs  sweat 
freely.  This  result  shows  that  the  sweating  which 
is  caused  by  exposure  of  the  body  to  high  tempera- 
ture is  brought  about,  not  by  a  local  action  on  the 
sweat  glands,  but  by  tlie  agency  of  the  central 
nervous  system, 

Furth^^r  investigation  is  needed  before  tlie  posi- 
tion of  the  sweat  centre  or  centres  can  be  determined.. 
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Professor  Foster  tliinks  that  it  is  probable  that,  like 
vasomotor  centres,  there  exists  a  chain  of  sweat 
centres  along  the  spinal  cord,  inhibited  more  or  less 
by  one  such  centre  in  the  medulla  oblongata,  the 
pons,  or  even  higher  up  in  the  eerebral  cortex ;  that 
these  centres  are  frequently  stimulated  by  reflex 
excitation,  as  by  indigestion,  by  sapid  substances  in 
the  mouth,  perhaps  even  by  the  impression  of  heat 
on  the  periphery ;  they  are  more  usually  excited 
in  a  direct  manner  by  the  circulation  of  hot  blood, 
by  abnormal  proportions  of  carbonic  acid  in  the 
blood,  by  certain  emotions,  and  possibly  by  contact 
with  the  morbific  elements  of  certain  diseases ;  that 
vasomotor  paresis  in  the  sweat  glands  is  a  necessary 
accompaniment  without  whicli  t^opious  perspiration 
would  be  impossible.  Professor  Foster  states  that 
some  drugs,  as  pilocarpine,  which  cause  sweating, 
appear  to  produce  their  effect  chiefly  l)y  a  local 
action  on  the  glands,  since  the  action  continues  after 
the  division  of  the  nerves  (though  pilocarjiine  at 
Jeast  has,  as  well,  some  action  on  the  nerve  centres), 
and  the  antagonistic  action  of  atropine  is  similarly 
local 

Perhaps  the  auxiliary  importance  of  the  vaso- 
motors of  the  vessels  of  the  sweat  glands  is  seen  in  the 
conditions  under  which  anidrosis,  the  absence  of 
sweat,  is  met  with.  The  small  sweat  glands  may  be 
congcnitally  absent^  but^  apart  from  this,  anidrosis  is 
particularly  noticeable  in  certain  chronic  diseases  of 
the  skin,  in  ichthyosis,  chronic  eczema,  and  psoriasis, 
in    elephantiasis    Arabum,   in   scleroderma,   and   in 
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luyxcedenia.  In  all  these  conditions  the  influence  of 
the  vasomotors  on  the  vessels  of  the  sweat  glands  is 
cither  absent  or  exceedingly  small 

Excessive   sweating,   hyperidrusls,   is    a    morbid 
phenomenon — it    may   be    general    or    local.     Tlie 
secretion  may  be  normal  in  character,  or  decidedly 
acid,  or  very  alkahne.     It  may  be  accompanied  by 
foetor.     Dr.  Pooley  has  written  in  a  very  interesting 
manner   on    this   subject   in   tlie   *  Ohio  Med.  Rev.' 
1880-U  and  says  that  tlie  weight  of  evidence  is  such 
as  to  lead  us  to  beheve  tlie  liyperidrosis  itself  to  be 
especi^ally  a  neurosis  of  tlie  symjiathetic  or  vasomotor 
system.     The  statements  given  above  go  far  to  dis 
prove  this,  except  in  so  far  as  dilatation  of  vessels  is 
a  necessary  concomitant.     In  certain  forms  of  ague, 
in  acute  rheumatism,  in  phtliisis,  this  excessive  per- 
spiration is  seen  ;  but  nothing  met  \\ith  in  the  present 
day  comes  at  all  near  the  sweating  sickness  which  first 
visited  England  with  the  army  of  Henry  of  Richmond, 
afterwards  Henry  VII.     The  course  was  rapid,  death 
often  occurring  in  a  few  hours,  and  it  was  believed 
to  be  a  contagious,  inflammatory,  rheumatic   fever, 
witli  great  disorder  of  the  nervous  system.     Its  fatal j 
features  are  described  by  an  old  writer  (Holinshed)  - 
thus :  '  Suddenlie  a  deadlie  burning  sweat  so  assailed 
their  bodies  and  distempered  their  blood  with  a  most 
ardent  heat,  tliat  scarce  one  amongst  a  hundred  that 
sickened  did  escape  wnth  life ;  for  all  in  maner,  as 
soone  as  the  sweat  tooke  them,  or  w^ithin  a  short 
time  after,  yeelded  the  ghost.'    It  w^as  a  violent  inflam- 
matory fever,  which,  after  a  short  rigour,  prostrated 
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the  powers  as  with  a  blow ;  and  amidst  painful 
oppression  at  the  stomachy  lieadache,  and  lethargic 
stupor^  suffused  the  whole  body  with  a  fcetid  per- 
Bpirafion.  All  this  took  place  in  the  course  of  a  few 
hours,  and  t!ie  crisis  was  always  over  within  the 
space  of  a  day  and  night ;  tliis  account  suggests  the 
idea  of  a  morbid  germ  irritating  the  sweat  centres  in 
the  nervous  system.  In  le506  a  moderate  epidemic 
of  the  same  kind  occurred  in  England.  In  July, 
1517,  there  was  the  third  visitation  in  London,  wdiich 
spread  A\^th  great  malignity  all  over  England »  and 
among  the  English  at  Calais,  attaining  its  greatest 
violence  in  the  sixth  week.  In  1528,  the  fourth 
outbreak  of  sweating  sickness  commenced  in  London, 
affecting  the  whole  of  England,  and  in  the  following 
year  spreading  universally  all  over  Germany.  In 
1551  occurred  the  fifth  visitation  of  this  dire  disease, 
in  Shrewsbury ;  it  gradually  spread,  '  with  stinking 
mists,*  all  over  England,  and  on  July  9  reached 
London.  Tlie  mortality  was  very  considerable. 
Foreigners  were  not  affected,  but  Englishmen  in 
foreign  countries  sickened  with  this  sweating  sickness. 
In  an  article  on  morbid  sweating,  IL  Bouveret 
speaks  of  sweating  of  the  leg,  mentioned  by  Verneuil 
as  a  frequent  sign  of  deep-seated  varices,  and  even  as 
a  means  of  making  a  diagnosis.  Parotidean  cphi- 
drosis,  sweating  over  the  region  of  the  parotid  gland, 
is  a  local  sweating  of  reflex  origin ;  it  occurs  only 
during  mastication,  and  though  met  with  where  the 
skin  of  the  face  is  perfectly  healthy,  is  often  associated 
with  a  wound  over  the  parotid.     Facial  sweating  is 
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comuionly  reflex,  and  due  to  excitation  of  the  nerves 
of  taste.  It  is  either  unilateral  or  general,  or  it  may 
be  exactly  limited  to  the  region  of  the  face  supplied 
by  the  superior  maxillary  branch  of  the  trigeminal 
nerve,  and  there  frequently  asvsociated  with  neuralgia 
of  that  nerve.  Von  Graefe  has  seen  four  cases  of 
palpebral  ephidrosis,  especially  during,  effort  or 
emotion.  As  has  been  already  stated,  this  morbid 
sweating  sometimes  affects  the  whole  of  one  side  of 
the  body.  Habitual  general  sweating  may  be  met 
with  under  various  etiological  conditions,  and  some- 
times without  much  disturbance  of  general  health. 
Thus,  flushes  of  heat  and  sweating  are  not  uncommon 
with  women  at  the  menopause,  M,  Liegoia  cites 
several  cases  of  women  who  had  been  thus  affected 
for  several  years, 

Bromidrosis  is  simply  sweating  of  an  offensive 
odour,  affecting  the  feet  most  often,  but  also,  in  a 
less  degree,  the  axilhc  and  the  neighbourhood  of  the 
anus.  Much  foetor  may,  however,  accompany  pro- 
fuse general  perspiration.  It  depends  sometimes  on 
the  chemical  cdmposition  of  the  secretion,  but  more 
frequently  on  the  admixture  of  unhealtliy  sebum. 

Chromidrosis  is  rare;  of  the  various  colours, 
yellow  is  the  most  rarely  met  with,  except  when  it 
occurs  as  a  com|*lication  of  jaundice.  The  next 
rarest  is  green  ;  the  commonest  hues  are  black,  brown 
and  blue.  The  colouring  matter  in  tliese  three  is 
])n>bably  identical,  most  likely  iudican,  which,  as  it 
normally  exists,  is  colourless,  and  occurs  patho- 
logically in  human  urine.     The  indican  is  believed  to 
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be  secreted  by  the  sweat  glands  in  a  colonrless  state,  path* 
and  to  be  so  acted  upon  by  tlie  air,  as  to  become 
oxidised  into  blue,  brown  or  black,  as  the  case  may 
be.  But  the  blue  may  be  due  to  the  presence  of  the 
protosulphate  of  iron  in  tlie  yweat.  The  red  colour- 
ng  matter  of  the  urine  (uro-erythine)  has  been  found 
in  the  perspiration  by  Landerer ;  a  blue  colouring 
njatter,  allied  to  cyanine,  has  also  been  found  in  the 
sweat.  As  a  rule,  in  chromidrosis,  the  How  is  not 
constant,  but  appears  suddenly,  remains  for  a  short 
time,  and  then  disappears ;  it  may  come  and  go  in 
this  manner  for  weeks  or  months.  It  is  frequently 
brought  on  by  excitement,  or  emotion,  or  passion; 
frig] It  is  often  mentioned  as  a  cause,  but  it  may 
appear  without  an  exciting  cause.  As  far  as  is  known, 
it  is  never  universal ;  various  regions  may  be  at- 
tacked, but  it  has  been  noticed  more  frequently  upon 
the  face,  chest,  abdomen,  anus,  hands  and  feet ;  the 
lower  eyelids  and  cheeks  seem  to  be  its  most  favourite 
seat  Bouveret  considers  that  cliromidrosis  most 
frequently  appears  among  that  set  of  symptoms 
that  characterise  hysteria.  Blue  sweat  may  aj)pear 
on  the  feet,  in  the  axilla;,  the  epigastrium,  forehead, 
and  cheeks,  never  on  the  ears.  It  may  extend  over 
large  surfaces,  or  on  httle  patches  of  the  integu- 
ment; the  colour  varies  from  blue  to  black*  but 
is  sometimes  a  deep  violet ;  tlie  colouring  matter 
is  produced  under  tlie  inBiience  of  vasomotor  dis- 
turbances, and  its  appearance  is  preceded  by  dis- 
orders of  menstruation,  or  by  local  derangements  c^f 
circulation  or  of  sensibility.     Various  instances  have 
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been  given  in  the  cliapter  on  rigmentation.  Dr. 
Hardy  speaks  of  an  epidemic  at  Brest  of  black  dis- 
colouration of  the  surface  of  the  eyelids ;  a  black 
material,  like  soot,  came  away. 

Ephidrosis  cruenta,  bloody  sweat,  has  often  been 
a  matter  of  controversy ;  its  very  existence  has  been 
denied  ;  it  has  been  supposed  to  be  the  result  of 
deception,  and  all  the  more  that  it  is  met  with  most 
usually  in  the  neurasthenic.  But  Pooley,  Bouveret, 
and  M'Call  Anderson  all  speak  of  it  as  a  real  ab- 
BorTiiality  ;  it  occurs  either  in  droplets  or  in  the  form 
of  fiUform  jets.  It  is  intermittent,  proceeding  by 
steps,  and  coincident  witli  painful  eruptions  of  the  skin. 
Bouveret  calls  it  a  sort  of  hsemorrhagic  hysteria ;  its 
rare  occurrence  may  be  judged  of  by  M'Call  Ander- 
eon's  statement  that  it  is  seen  once  in  eleven  tliousand 
cases.  In  his  case^  the  parts  implicated  were  the 
face,  the  arms,  the  front  of  the  chest,  and  the  legs. 
The  hoemorrhage  occurred  from  round  erythematoua 
patches  of  eruption,  remarkable  for  their  symmetry, 
one  on  the  brow,  one  on  the  chin,  one  on  each  cheek, 
and  four  in  a  row  on  the  front  of  each  arm,  two  on 
eacli  upper  arm,  and  two  on  each  forearm  ;  a  similar 
arrangement  was  observed  in  the  sternum  and  on  the 
legs ;  it  was  sudden  in  its  invasion.  Sometimes  the 
exudation  was  hke  water  at  first,  and  changed  into 
blood  ;  at  other  times,  especially  on  the  face,  the 
patches  were  at  once  covered  with  a  complete  dew 
of  blood,  wliich  proceeded  to  actual  bleeding.  There 
was  generally  only  one  attack  a  day,  but  sometimes 
two  separate  portions  of  skin   bled  simultaneously. 
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This  case  seemed  to  be  one  of  vicarious  menstruation. 
The  hcemorrhage  came  from  the  capiUary  system  of 
the  sweat-fT^lands. 

T)r.  Hill,  of  Virginia,  records  the  case  of  a  boy, 
aged  4,  the  subject  of  malarial  fever.  Blood  oozed 
from  the  face  and  neck  during  the  sweating  stage ; 
the  symptoms,  like  the  ague,  were  relieved  by  febri- 
fuges and  (piiniue.  Two  montlis  later  fatal  hsemor- 
rhage  occurred  from  the  alimentary  canal. 

It  may  seem  scarcely  the  place  in  a  chapter  on 
morbid  sweating  to  say  anything  upon  hemuphiha  or 
on  purpura.  But  the  same  vascular  condition  may 
obtain  in  all  three  states.  A  paralysis  of  the  vaso- 
constrictors is  a  factor  common  to  all.  Chemistry 
gives  no  assistance  in  explaining  the  causation  of 
hemophilia :  very  little,  if  any,  in  a  large  class  of 
purpuric  cases,  though,  doubtless,  at  least  one  form 
of  purpura  may  depend  on  chemical  changes  in 
the  blood.  It  is  a  suggestive  fact  that  ha^morrhagic 
purpura  may  depend  on  emotional  causes.  Thus  a 
case  has  been  recorded  by  Valdt^s  Perea :  A  well- 
nourished  boy,  aged  16,  of  good  family  and  per- 
sonal history,  received  a  severe  friglit,  and  on  the 
next  day  had  to  leave  work  from  an  attack  of  epi- 
staxis,  The  next  morning  he  was  covered  with  red 
spots,  but  felt  somewhat  better,  and  again  went  to 
work*  Epistaxis  again  occurred  and  was  followed 
later  by  copious  haemorrhages  from  the  anus,  urethra, 
conjunctiva,  ears  and  nose.  On  the  fifth  day  of 
attack  he  was  admitted  into  Guy's  Hospital  in  a 
state  of  profound  exhaustion ;  he  was  covered  with 
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Path-     red  patcbes  of  purpura,  ranging  in  size  from  a  lentil 
tu  sixpence  or  a  sliilling.    Hfemorrhage  from  the  mu- 
cous surfaces  still  continued,  and  the  urine  and  stool 
were  full  of  blood. 

Tliis  view  of  the  imphcation  of  tlic  synajjathetic 
in  purpura  was  also  brought  before  the  profession  iu 
an  interesting  paper  by  Dr,  Magee  Finny.  His  view 
of  the  pathology  of  purpura  is  that  the  nervous 
system  is  primarily  at  fault,  and  that,  through  the 
influence  of  the  vasomotor  system,  the  blood  and 
the  capdlaries  are  secondarily  affected.  He  bases  his 
views  on  the  following  reasons : 

1.  The  majority  of  cases  of  purpura  present  a 
history  pointing  to  severe  nerve  waste,  such  as  from 
over-exercise,  fatigue  and  mental  emotion. 

2.  The  exhaustion  is  a  prominent  symptom  all 
through  the  attack. 

3.  The  analogy  which  exists  in  the  acknowledged 
iollueuce  of  the  sympathetic  nerve  over  cutaneous 
eruptions,  and  the  altered  pigmentation  in  pregnancy, 
leucoderma  and  morbus  Addisonii. 

4.  The  synimetry  of  the  eruption,  and  the  rapid 
manner  in  which,  at  times,  it  appears  and  disa|>pears. 

5.  The  close  connections  between  disease  t*f  the 
cerebro- spinal  centres  and  purpura,  sucli  as  are 
nmnifested  in  iliat  mahgnant  purpuric  fever,  or 
cerebro-spinal  fever,  which,  as-  an  epidemic,  visited 
Dublin  in  1S6S-9. 

Dr.  Stephen  Mackenzie,  Dr.  Foster,  and  others 
expressed  similar  views  at  the  meeting  of  the  British 
Medical  Association  at  Liverpool. 
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Purpura  lias  been  seen  after  cxtirpatiDn  of  sympa- 
thetic  ganglia  and  heightening  of  arterial  tension  by 
ligature  of  the  aorta. 

It  is  well  to  say,  in  reference  to  this  theory,  that 
there  is  apparently  only  one  form  of  purpura  that 
owns  a  neurotic  origin,  and  also  that,  even  in  this 
form,  the  condition  affecting  the  vasomotor  ganglia  is 
unexplained. 

Although  it  must  be  conceded  that  the  role  of 
the  sympathetic  in  idrosis  and  its  morbid  development 
is  secondary  in  importance,  though  absolutely  neces- 
sary, there  is  a  temptation  to  magnify  it  when  the 
secretion  of  sweat  is  unilatcrah  In  this  condition  it 
must  be  conceded  that,  if  tlie  exciting  irritation  of  the 
sweat'Centres  be  direct,  whether  it  be  heat,  malarial, 
or  other  general  toxic  agent,  emotion,  &c,,  it  would 
be  more  probable  that  the  secretion  w^ould  be 
universal  ;  but  it  is  not  difficidt  to  understand  tliat 
the  cervical  ganglia  of  one  side  only  should  be  suf- 
ficiently affected  to  induce  paresis  of  vasomotors.  If 
this  is  so,  the  excitation  of  sweat-centres  could  only 
take  effect  on  that  side,  because  the  vascular  condition 
w^ould  not  be  suflSciently  paretic  on  the  other.  If,  as 
is  so  common,  the  existing  influence  is  a  reflex  one, 
such  as  indigestion,  it  is  quite  in  analogy  with  other 
reflex  irritations  that  the  extent  of  implicated  region 
bears  no  proportion  to  the  exciting  cause,  the  very 
locahsed  regions  of  pigmentation  depending  on  semi- 
lunar irritation,  the  peculiar  unilateral  spasm  or  con- 
traction, or  the  unilateral  sensory  affei'tions  that  may* 
be  due  sometimes  to  a  morbid  condition  of  one  ovary^ 
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sometimes  of  both,  sometimes  of  tlie  uterus  itself^  the 
renal  congestion  affecting  botli  kidneys,  and  evidenced 
by  albuminuria,  in  cases  of  strangidated  hernia, 
where  the  bowel  is  involved.  The  case  recorded  by 
the  writer,  in  which  pressure  on  the  left  humerus 
caused  vomiting,  presumably  from  irritation  of  both 
jihrenics,  and  stiJI  more  the  iuUueoce  of  various 
emotions  and  other  causes  in  inducing  unilateral 
chorea — these,  and  other  examples  that  could  be  easily 
multiplied,  are  proofs  that  unilateral  ephidrosis  might 
depend  on  general  irritation  of  s\veat-centres,  or 
irritation  of  sweat-centre  of  one  side,  of  central  or 
bilateral  rellex  irritation,  or  of  the  same  condition  on 
one  side  only.  But  when,  in  addition  to  some  one 
of  these  causes,  tliere  is  found  tenderness  over  the 
cervical  gangha  on  one  side,  or  when,  post  mortem, 
the  vessels  of  these  organs  are  found  extreme]} 
varicose,  or  the  gangUa  otlierwise  diseased  or' 
markedly  compressed  by  a  malignant  tumour,  a  con-, 
dition  is  met  with  that  materially  determines  the 
unilateral  position  of  the  phenomen<m. 

Thus,  in  1875,  a  case  was  recorded  in  Virchow's 
*  Arch/  by  Ebstein.  The  subject  was  an  ana3mic  man, 
sixty  years  of  age,  and  the  unilateral  sweating 
affected  the  left  side  of  the  head  and  trunk  and  left 
arm  ;  the  affected  parts  wet^e  not  reddened,  nor  was 
there  any  alteration  in  the  pupil.  At  first  the  sweat- 
ing only  attended  some  severe  anginal  seizures,  but 
afterwards  it  recuiTed  on  any  considerable  exertion, 
even  on  walking  up  and  down  a  room.  Examination 
of  the  sympathetic  gangUa  showed  that  those  of  the 
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left  side,  especially  the  lower  cervical  ganglia,  pre- 
sented brown  dots  and  lines  visible  to  the  naked 
eye,  and  consisting  of  ca\dties  filled  with  blood-cur- 
puscles,  and  lined  by  a  distinct  endothelium.  The 
walls  were  thick  and  contained  many  spindle-shaped 
nuclei.  The  vessels  were  dilated,  sonietiines  varicose. 
The  ganglion  cells  were  pigmented,  and  on  some 
the  nucleus  was  quite  concealed  by  dark-coloured 
granules. 

Ebstein  believes  that  transient  interference  with 
the  function  of  the  ganglion  ceUs  may  have  resulted 
from  oeeasiona!  temporary  overnlistension  o{  the 
dilated  vessels  with  blood,  consequent  on  hindrances 
to  the  escape  of  the  venous  blood. 

Looking,  too,  at  the  highway  by  which  reflex 
irritation  would  reach  sweat<;entre,  it  must  travel  by 
way  of  spinal  cord,  and  in  its  course  upward  may, 
more  easily  than  not,  involve  one  of  the  numerous 
vasomotor  centres  to  be  found  in  each  segment  of 
the  cord.  That  it  does  not  affect  them  all  sometimes 
is  matter  of  observation  ;  that  it  affects  all  those  of 
one  side  is  borne  out  by  cases  already  given ;  but  of 
tliese  vasomotor  centres  the  most  important  are 
those  in  immediate  connection  with  the  superior 
cervical  ganglia,  ruling,  as  they  do,  the  vascular 
condition  of  the  head  and  face;  and  it  is  probablef 
that  these  centres  are  very  frequently  affected  by  thei 
same  exciting  cause  as  forms  the  eisodic  influence  irt 
what  may  be  called  the  arc  of  perspiration.  Taking 
for  the  moment  this  secretion  as  influenced  by  reflex 
irritation  J  there  are  two  reflex  arcs  that  take  part^ 
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necessarily,  in  tlie  process,  one  composed  of  the 
nerve  course  of  the  original  excitation,  travelling  up 
to  sweat-centre,  and  reflected  down  through  sweat- 
nerves  ;  the  other  composed  of  the  same  nerve  course 
of  original  excitation,  affecting  either  all  the  vaso- 
motor centres  or  tliose  of  one  side  only,  or  perhaps 
several,  or  even  one  only,  of  one  side,  the  reflected 
influence  of  which  leads  to  vasomotor  paresis,  and 
so  to  the  vascular  dilatation,  which  is  a  necessary 
element  in  the  production  of  tlie  secretion. 

Here  then,  as  in  all  other  secretions,  the  cerebro- 
spinal system  and  the  sympathetic  manifest  a  mutual 
dependence,  the  vasomotors  allowing  a  vascular 
dilatation  without  which  the  blood-supply  for  the 
formation  of  the  secretion  would  be  insuflicient ;  the 
cerebro- spinal  sweat-centre,  stimulated  by  heat  or 
other  irritation,  direct  or  reflex,  affords  the  force  for 
exciting  the  glands,  and  influencing  the  chemical 
change  in  them.  The  inhibitory  action  exercised 
over  the  secretion  of  sweat  by  the  sympathetic  in 
merely  an  expression  of  the  fiict  that  in  the  normal 
state  the  vascular  tone  of  the  vessels  of  the  sweat- 
glands  affords  blood  enough  for  their  nutrition, 
and,  perhaps,  for  an  amount  of  secretion  scarcely' 
appreciable.  It  requires  a  paretic  condition  of  the 
vasomotors  before  that  fulness  of  vessel  in  the 
glands  is  reached,  without  which  excessive  secretion 
is  impossible. 
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The  syriiptoms  of  angina  pectoris  are  seen  under 
very  various  pathological  conditions.  The  most 
pathognomonic  symptoms  are  substernal  pain,  the 
feeling  of  anxifety,  the  disturbaface  of  the  heart's 
action.  The  pain  has  its  origin  in  the  cardiac  nerve 
plexus,  and  i)er9ists  even  if  the  vagus  be  divided, 
proving  that  the  sympathetic  cardiac  nerves  contain 
sensory  fibres.  Tlie  i)ain  is  looked  upon  as  the  most , 
important  phenomenon^  and  the  group  of  symptomai 
is  considered  by  some  as  a  neuralgia  of  the  heart. 
But  it  is  more  than  this*  Cases  are  met  with  with  a 
slow  feeble  pulse,  some  faintness,  a  feeling  of  anxiety, 
and  a  sense  of  impenditig  dissolution  :  without  pain, 
or  at  least  without  pain  for  a  long  time.  In  such 
cases,  if  not  cured,  the  attacks  become  more  frequent 
and  intense,  and  sooner  or  later  pain  will  be  added. 

The  communication  between  the  cardiac  plexus 
and  the  anterior  division  of  the  four  upper  cervical 
and  first  dorsal  nerves  explains  the  transmission  of 
pain  to  the  regions  suppbed  by  the  cervical  nerves ; 
and  as  the  first  dorsal  nerve  forms  part  of  the  lower 
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end  of  the  brachial  plexus,  and  as  there  are  freer  path^ 
anastomoses  of  nerves  on  the  left  side  than  on  the  .  -— 
right,  the  reason  of  the  sense  of  pain  down  the  left  v^^^^» 
arm  is  apparent.  This  is  not  the  only  instance  of  the 
connection  of  the  brachial  plexns  with  other  nerves. 
The  nerves  of  this  plexus  may  form,  for  instance,  the 
eisodic  portions  of  an  arc  of  which  the  phrenies  are 
the  exodic  nerves,  and  may  tlius  be  the  starting-point 
of  eructation  or  of  vomiting.  The  conditions  under 
which  angina  pectoris  occurs  may  be  said  to  follow 
an  anatomical  distribution.  According  to  circum- 
stances, the  automatic  gangha  of  the  heart  may  be 
irritated  or  paralysed  ;  the  inhibitory  action  of  the 
vagus  may  be  increased  by  irritation :  the  cardiac 
nerves  may  be  paralysed  ;  the  vasomotor  nervous 
system  may  be  so  influenced  as  to  induce  change  in 
the  tons  of  the  vessels,  and  consequent  change  of 
blood-pressure,  with  perhaps  some  afiection  of  the 
depressor  nerve  of  Ludwig,  The  influence  of  this  de- 
press(jr  nerve  is  felt  in  a  large  number  of  diseases. 

On  section  of  this  nerve  irritation  of  the  peripheral 
end  has  no  effect ;  but  irritation  of  the  central  end 
causes  pain,  lowers  the  pressure  of  blood  in  the 
arteries,  arrests  the  respiration  and  retards  the  heart. 
As  to  the  meclianisni  of  the  depression,  it  is  a  reflex 
action  exercised  on  the  splanchnic  vasomotor  nerves, 
producing  relaxation  of  the  intestinal  vessels ;  there- 
by a  large  way  is  opened  to  the  passage  of  blood 
from  the  arteries  iiito  the  veins,  and  pressure  is 
lowered.  It  is  not  the  activity  of  the  splanchnic 
vasomotor  nerves,  but  the  reflex  suspension  of  their 
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activity  that  is  obtaioed  by  the  irritation  of  the 
depressor  nerve. 

The  cardiac  reflexes  are  constantly  being  met 
with.  When  one  excites  a  sensory  nerve,  or  one  of 
the  posterior  spinal  roots^  there  is  generally  observed 
a  passing  loAvering  of  pressure.  Brusque  percussion 
of  the  abdomen  may  arrest  the  heart's  action.  Simply 
touching  the  peritoneum  will  do  this,  when  it  is  in- 
flamed by  exposure  to  the  air.  In  many  cases  of 
peritonitis  the  reflex  action  on  the  circulation  is 
remarkable.  All  nervous  action  which  lessens  the 
movement  of  the  heart  is  transmitted  to  it  by  the 
vagus. 

In  most  cases  of  angina  pectoris  the  sympathetic 
is  prunarily  or  secondarily  affected.  The  patholo- 
gical anatomy  is  very  variable.  Cardiac  lesions  may 
be  present,  sometimes  of  the  cardiac  ganglia  themselves 
— hyperasmia,  interstitiid  inflammation,  hyperplasia 
of  connective  tissue,  and  fatty  pigmental  degenera- 
tion ;  in  some  cases  destruction  of  ganglion-cells  and 
caseous  infiltration  of  connective  tissue.  Such  lesions 
are  only  exceptionally  seen  in  angina.  These  gangha 
are  more  usually  aflected  by  any  lesion  tliat  deprives 
them  of  their  proper  blood-supply,  as  narrowing  of 
the  coronary  arteries  from  disease.  This  coronary 
lesion,  however,  often  exists  without  angina,  and 
angina  without  coronary  lesion. 

Pressure  by  diseased  glands  on  the  cardiacus 
raagnus,  and  on  a  branch  of  the  vagus,  has  been 
seen.  Eokitanski  saw  the  right  phrenic  and  the 
cardiacus  magnus  involved  in  a  dark  blue  hard  knot. 
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which  also  implicated  the  descending  branch  of  the     path- 
left  vagus.     Lancereaux  has  seen  congestion  and  in-  ^^-r^ 
flammation  of  the  cardiac  plexus,  and  Seeligmllller  p«»^"» 
hyperplasia  of  the  connective  tissue  elements  in  the 
same  plexus. 

As  to  the  pain,  '  Goltz  has  shown  that  the  sym- 
pathetic nerves  of  the  heart  contain  sensory  fibres. 
Moreover,  the  analogy  in  the  character  of  the  pain 
of  angina  pectoris  with  that  which  is  caused  by  irri- 
tation of  other  parts  of  the  sympathetic,  as  in  colic  of 
the  intestines,  of  the  gall  ducts  or  the  ureters,  would 
lead  us  to  suppose  it  might  be  of  sympathetic  origin/ 
*  Eichwald  has  supposed  that  in  cases  in  which,  at 
first,  there  is  a  full  slow  hiird  pulse,  there  is  an 
irritable  state  of  the  vagus,  while  in  cases  of  rapid 
intermittent  pulse  there  is  rather  a  semi-paralytic 
state.  A  certain  form  of  angina  is  met  with  occur- 
ring with  diseases  of  the  abdominal  viscera,  which 
may  be  considered  as  a  reflex  neurosis  of  the  vagus, 
from  its  similarity  to  the  results  of  the  experiments 
of  Goitz. 

'  By  the  excitation  or  paralyiifl  above  alluded  to  of 
the  vasomotor  filaments  throughout  the  body  a  state 
of  arterial  spasm  or  of  relaxation  may  be  produced, 
which  can,  secondarily,  powerfully  aJTect  the  heart  by 
altering  suddenly  the  blood -pressure  and  aiuount  of 
work  the  heart  has  to  do.  Cohen  lung  ago  advanced 
the  theory  that  certain  cases  of  angina  pectoris  are 
counected  with  the  vasomotor  nerves.  Later,  Lan- 
dois  and  Nuthnagel  described  an  angina  jiectoris 
vasomotoria,  which  they  referred  to  a  general  arterial 
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Spasm,  often  produced  reflexively,  especially  by  ex- 
posure to  cold.  It  is  accompanied  by  marked  pallor, 
lividity  and  coldnees  of  the  extremities,  and  is  suc- 
cessfully combatted  by  warm  applications  and  friction/ 

It  is  not  possible  to  say  tliat  ]jain  is  the  essence 
of  angina  pectoris,  as  it  is  of  heniicrania.  It  is  pain 
plus  the  sensation  of  impending  deaths  a  sensation 
never  felt  in  pure  neuralgia*  If  tliese  phenomena 
occur  in  middle  life,  it  is  probable  that  tliey  are 
associated  with  some  organic  change  in  the  heart 
itself  or  in  tlie  blood-vessels. 

The  sensory  impressions  in  man  are  carried  up  by 
way  of  cardiac  plexus  and  sympathetic  fibres  to  the 
first  dorsal  and  all  the  cervical  ganglia ;  and  thence 
through  the  cord  to  the  brain.  It  is  possible  also 
that  the  sensation  of  pain  is  partly  transmitted  by  way 
of  the  vagus  to  the  medulla  oblongata  and  the  brain, 
especially  as  in  the  frog  sensory  impressions  seem  to 
be  conducted  upwards  by  a  specijil  branch  of  the 
vagus.  The  pain  most  usuaUy  depends*  on  irritation 
of  the  sensory  nerve-terminations  in  the  walls  of 
the  heart  itself,  probably  from  spasmodic  contraction 
of  the  cardiac  muscle.  Gaskeirs  observations  have 
shown  that  when  the  vitality  of  the  cardiac  muscle  is 
impaired  by  exhaustion^  by  injury,  by  mabnutrition, 
the  cardiac  muscle  loses  its  force  of  rapid  contraction, 
and  contrat'ts  with  a  prolonged  tonic  con t rat *t ion  in 
the  same  way  as  nnstri[)ed  muscle.  And  clinical  ex- 
perience has  shown  that,  during  the  paroxysm  of  an- 
gma  pectoris,  the  systemic  arterial  tension  is  in  many 
cases  very  notably  increased.     In  diseases,  too,  of  the 
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coronary  vessek,  the  degenerative  process  sometimes     path- 
involves  the  coronary  nerves,  and  under  such  circum-   ,   -r— 
stances,  as  Dr,  Byron  Bramwell  remarks^  the  temiinal  f^««f« 
nerve  fibres   in  the  cardiac  walls    would    be   iu  an 
unusually  irritable  condition. 

This  observer  suggests  a  sequence  of  events  in  the 
paroxysm  that  is  well  worthy  attention  :  1 .  The  blood- 
pressure  in  the  systemic  arterial  circulation  is  suddenly 
increased,  either  an  the  result  of  changes  arising  in  the 
central  nervous  system  (vasomotor  centre)  or  in  con- 
sequence of  some  external  condition  (sudden  effort, 
exposure  to  cold,  mental  agitation,  &c.)  or  of  reflex 
impulse  arising  within  the  body.  The  attack  may 
arise  independently  of  any  sudden  increase  of  the  peri- 
pheral resistance.  2.  In  consequence  of  the  sudden 
increase  of  the  peripheral  resistance,  the  left  ventricle, 
or  the  portion  of  it  that  from  any  cause  has  become 
weakened,  is  thrown  into  a  temporary  condition  of 
spasm  or  cramp,  which  is  attended  witli  severe  pain. 
3.  This  irritation  of  the  terminal  branches  of  the  car- 
diac nerves  is  reflected,  via  tlie  sjrm pathetic  branches 
of  the  cardiac  plexus  and  the  spina!  cord,  to  other 
parts  of  the  periphery.  The  left  arm  is  specially  in- 
volved in  this  radiation  of  pain,  because  the  ter- 
minal nerves  that  are  compressed  are  those  of  the  left 
ventricle- 

When  the  ])ain  is  radiated  to  the  right  arm,  it 
either  is  explained  by  the  periplieral  irritation  having 
been  sufficiently  severe  to  pass  over  to  the  opposite 
side  of  the  spinal  cord,  or  by  supposing  that  some  of 
the  fibres  of  the  right  ventricle  have  also   become 
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affected,  and  the  nerve-terininations  in  the  walls  of 
that  cavity  have  become  irritated,  or  that  the  primary , 
seat  of  the  irritation  is  outside  the  heart  iu  the  coro- 
nary plexus.  It  has  been  supposed  by  snrae  tliat  the 
paroxysm  of  angina  pectoris  can  be  produced  by  a 
sudden  diminution  of  the  blood-supply  to  the  heart 
itself,  the  coronary  arteries  sharing  in  the  general  vas- 
cular spasm  which  is  the  cause  of  the  increased  arterial 
tension  that  is  the  exciting  cause  of  the  attack. 

Or  the  primary  lesion  may  be  extracardiac,  eitlier 
from  implication  of  the  branches  of  the  cardiac  plexus 
from  lesion  of  the  base  of  the  aorta,  or  from  direct 
irritation  of  the  same  branches  in  pericarditis.  Under 
sucli  circumstances  the  degenerative  changes  would 
probably  extend  downwards  to  the  peripheral  termi- 
nations of  the  cardiac  nerves  in  tlie  heart,  and  the 
partially  degenerated  nerves  might  be  more  irritable 
than  in  health.  If  this  occurred,  cardiac  spasms  would 
be  very  likely  to  cause  an  attack  of  angina  pectoris. 
Even  when  this  is  not  seen,  degenerative  changes  may 
occur  in  the  coronary  plexus,  either  dependent  on 
lesion  of  tlic  coronary  arteries  or  not. 

In  other  cases  of  angina  pectoris,  the  primary  lesion 
is  possibly  situated  in  the  nerve-centres.  This  is 
probably  the  cause  of  the  angina,  Hke  attacks  that  are 
sometimes  met  with  in  hysterical  women.  (The  writer 
has  met  witli  tliis  condition  in  women  to  whom  the 
term  '  hysterical '  ouglit  not  to  be  applied.  Emotional, 
fearful,  easily  startled,  neurastlienic  either  from  the 
surroundings  of  their  life  or  from  inherited  tendency, 
but  laborious,  practical,  true,  they  differ   from    the 
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class  of  women  with  hysterical  pliysiognomy,  selfish     patit. 
habits,  self-concentrated  raindif,  more  or  less  useless  in       — 
the  world.)     This  form  is  rather  a  pseudo  than  a  true  v^^r*^ 
angina  pectoris.     The  various  fijrnis  of  pseudo-angina 
may  be  met  with  in  both  sexes.     They  arc  seldom 
associated  with  the  sensation  of  iinpcuding  dis^jolution* 
and  Dr.  Byron  Br  am  well  is  probably  right  in  calling 
thera  neuralgia?  of  the  heart.     The  writer  thinks  that 
this  pseudo-angina  is  the  sole  cardiac  neuralgia  met 
with,  and  that  the  agonising  pain  in  so-called  *gout 
in  the  stomach  '  is  associated  witli   organic   cardiac 
changes,   and    njure    nearly   approximates    to   true 
angina, 

Landouzi  considers  this  pseudo-angina  may  often 
be  diagnosed  by  the  irregidarity  of  the  occasioning 
cause.  In  true  angina  the  same  occasioninjT  cause 
invarial)ly  produces  the  same  result ;  but  this  is  not 
the  case  in  pseudo-angina.  Landouzi  believes  that 
true  angina  pectoris  cannot  be  regarded  as  a  curable 
condition. 

The  views  held  on  the  nerves  affected  have  been 
very  various.  Most  frequently  the  affection  has  I>een 
considered  as  neuralgia  of  the  cardiac  nerves ;  by 
Trousseau  it  was  looked  upon  as  an  epileptiform 
neuralgia,  by  Eomberg  and  by  Friedreich  as  hypertEs- 
thesia  of  the  cardiac  plexus;  Binswanger,  Nothnagel, 
Lustig,  Ilalbert  and  others  speak  of  attacks  of  angina 
{Kictoris  that  may  become  developed  into  true  vaso- 
motor epilepsy-  Other  authors,  again,  have  pointed 
to  the  other  symptoms  beside  those  of  a  neuralgic 
character,  and  more  particidarly  to  the  changes  in  the 
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heart's  action  during  tlie  attacks.     Thus  Stokes  looked 
upon  it  as  a  transient  increase  of  an  already  existing 
weakness  of  the  heart,  consequent  on  fatty  desrene- 
ration  of  its  tissue    coexistent  with   hyperassthesia- 
Bainberger,  in  opposition  to  Stokes,  speaks  of  it  as  in- 
creased action  ^^f  the  heart,  hyperkinesis  combined  with 
hypericsthesia ;  and  Diisch  looks  upon  it  as  hyperses- 
thesiawith  spasm  of  the  heart.  Eulenberg  agrees  with 
those  writers  who  do  not  consider  angina  pectoris  sls 
a  pure  hypera?sthesia  of  the  cardiac  plexus,  but  who 
assume  also  implication  of  some  of  the  motor  nerves 
of  the  heart ;  but  he  tliinks  it   not  yet  possible   to 
determine  the  indi\idual  nerves  themselves  diseased, 
the  func*tional  alteration  of  which  produces  the  attacks, 
Eiehwald  is  of  o})inion  tliat  the  steno-cardiac  attack  is 
consec|uent  on  actual  arrest  of  the  action  of  tlie  heart 
by   a   mechanical    impediment ;  and    that   the  pain 
results  from  an  endeavour  of  the  heart  to  overcome 
that  impediment,  in  the  same  manner  that  over-exercise 
of  the  voluntary  muscles  produces  a  feeling  of  pain- 
But  it  is  opposed  to  observation  that  over-action  of 
the  heart  with  a  view  of  overcoming  an  impediment 
leads  to  pain  of  tliis  nature*— as  is  seen  in  some  con- 
ditioiM  of  aortic  disease,  nor  is  it  met  with  in  dimi- 
nished action  from  fatty  degeneration* 

The  lesions,  in  connection  with  whicli  the  pheno- 
mena of  angina  pectoris  have  been  found  are  .veiy 
various.  Ossification  of  the  coronary  arteries  has 
been  pretty  frequently  met  with,  and  in  cases  of  this 
aflection  it  has  been  sometimes  proved,  and  in  other 
cases   it  may  be  fairly  assumed,  that  the  coronary 
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nerves,  so  closely  connected  %vitli  the  arterial  path- 
branches,  have  been  involved.  The  diflerence  of  ^- 
opinion  and  of  nomenclature  of  this  afleetiun  is  due  p«ct«fi« 
to  a  difTerence  in  nature.  There  is  a  form  of  true 
angina  that  is  not  associated  witli  high  tension  in  the 
vessels.  It  may  result  from  tlie  implication  of  a 
cardiac  nerve  in  some  lesion  of  artery,  as  has  been 
described  above.  It  is  nut  improbable  that,  without 
so  definite  a  lesion,  these  anginal  phenomena  may 
be  the  consequence  of  a  morbid  sensitiveness  of 
nerve,  depending  on  a  depressed  tone  of  the  whole 
system ;  that  this  is  so  is  rendered  likely,  partly 
by  the  ease  to  all  symptoms  from  the  exhibition 
of  morphia,  partly  from  the  advantageous  use  of 
quinine  or  of  arsenic  in  preventing  the  recurrence 
of  the  paroxysms.  Usually  in  this  form  there  is  no 
sign  of  disease  of  the  heart  or  great  vessels.  It  is  a 
neuralgia,  and,  like  neuralgia  in  other  parts  of  the 
body,  it  may  be  induced  by  lesion  of  nerve  fibrile, 
by  reflex  irritation  from  a  distant  part,  and  from 
constitutional  debility  of  system*  In  such  cases  the 
inlialation  of  nitrite  of  amyl  aflbrds  no  relief.  There 
is  no  higli  arterial  tension  ;  there  is  no  great  spasm 
of  the  cardiac  muscles. 

When  the  close  union,  nut  only  uf  the  vasomotor 
nerves,  but  of  the  minute  vasomotor  ganglia,  is  re- 
membered, in  the  external  and  in  the  internal  coats  of 
the  arteries,  it  is  a  matter  of  certainty  that  ossifica- 
tion or  great  atheroma  of  artery  must  lead  in  various 
portions  of  the  vessel  to  destruction  uf  the  minute 
ganglia,  and  consequent  loss  of  their  action,  whatever 
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that  may  l>e,  on  tlie  smaller  nerve  filaments  in  con- 
nection with  them.  It  may  be  that  each  section  of 
vessels  depends  for  its  power  of  contraction  on  the 
influence  of  the  small  ganglia  in  its  coats,  this  influ- 
ence in  health  being  inhiliited  and  regnlated  by  the 
ganglia  higher  np  on  the  trunk  of  the  vessel,  and 
these  in  tnrn  by  the  ganglia  of  the  sympathetic, 
by  the  centres  in  the  spinal  cord,  and  all  by  the  main 
centre  in  the  medulla  oblongata.  But  whether  or  no, 
the  os^fication  of  an  arterial  branch  cuts  uff  vaso- 
motor influence  from  the  parts  of  the  vessel  below 
the  lesion — influence,  that  is,  not  only  of  the  special 
small  ganglia  involved  in  the  lesion,  but  ipso  facto  of 
all  vasomotor  centres  above  it.  It  is  therefore  not 
remarkable  that  so  much  is  made  of  the  association  of 
angina  pectoris  with  ossifiration  of  coronary  arteries. 
Perhai>H  next  in  importance  is  endarteritis,  or 
anenrismal  dilatation  of  the  base  of  tlie  aorta.  This 
can  hardly  occur  without  implicating  the  cardiac 
plexus  that  lies  on  the  root  of  the  aorta.  Exanipleg 
of  this  have  been  recorded  by  Lancereaux.  In  one 
case,  a  patient,  45  years  old,  who  during  life  had  the 
usual  sym])toms  uf  angina  pectoris,  died  in  one  such 
attack.  At  the  post-mortem  examination,  besides 
narrowing  of  the  coronary  arteries,  and  alterations 
ii^  the  aorta  at  that  part  on  wliicOi  the  cardiac 
plexus  lies,  vas(3ularity  of  the  latter  w^as  also  found  ; 
HoniQ  of  its  fasciculi  being  enveloped  in  exudation, 
and  tlieir  external  sheath  thickened.  On  micro- 
scopic examination,  an  extensive  accumulation  of 
round  tmclei  was  found,  wliich  separated  the  nerve 
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fibres   and  compressed  them  ;   the   contents   of  the     Patr-  ^ 
nerve  sheaths  had  a  greyish  hue  and  a  granulated  j^^r^ 
appearance.     In  two  other  cases  of  angina  pectoris  pe*^'*"*" 
Lancereaux   found   alterations   in  the    aorta   at  tlie 
same  spot  and  of  similar  cliaracter,   cotmected  also 
with  considerable  narrowing  of  the  curonary  arteries, 
so  that,  according  to  his  report,  possibly  an  analogous 
affet3tiun   of   the  cardiac   plexus  may    have  existed, 
as  in  the  former  case,  but  the  plexus  was  not,  liow- 
ever,  examined. 

A  similar  condition  was  met  with  in  a  patient  at 
Bristol  Royal  Infirmary.  Here,  as  in  otlier  cases,  the 
lesions  were  somewhat  nudtifonn.  The  coronary 
arteries  were  healthy;  but  the  left,  ventricle  was 
hypertrophied,  with  disease  both  of  the  mitral  and 
aortic  orifices  ;  but  the  important  lesion  was  a  pouch- 
like dilatation  of  the  ascending  aorta  near  the  heart, 
involving  the  cardiac  plexus. 

Rarely  are  the  symptoms  of  angina  pectoris  the 
result  of  imphcation  of  nerves  and  ganglia  in  peri- 
carditis, but  instances  have  occurred.  The  pheno- 
mena here  would  be  complex ;  tlie  paroxysms  of 
angina  pectoris  (jccurring  and  passing  away,  and 
instead  of  the  patient  being  left  quiet  and  exhausted 
lie  will  l:>e  restless,  with  liigh  temperature,  with  pre- 
cordial oppression,  often  with  defirium.  The  con- 
nective tissue  of  the  cardiac  gangha  and  ai^ound  the 
nerves  is  hyperplasic ;  some  nerve-tubes  become 
strangled  and  their  myeline  sheath  ruptured,  and 
transformed  into  an  amorphous  fatty  mass.  The 
cardiac   muscles    are   often   fatty    and   degenerated- 


342     INFLUENCE   OF   THE    SYMPATHETIC   ON  DISEASE 


Path- 


The  valvos,  and  especially  the  aortic  valve,  show' 
every  form  of  injury  and  disease.  All  forms  of 
cardiac  lesion  may  be  accompanied  with  the  sym- 
ptoms of  angina  pectoris,  but  the  conditions  most 
usually  met  with  are  those  which  show  some  want 
of  nutrition  of  the  cardiac  walls.  The  instances  are 
few  (jf  true  angina  pectoris  in  which  the  heart  is 
found  quite  liealthy  ;  nor  (hjes  a  description  of  the 
morbid  change  in  the  Iieart  and  vessels  include 
tlie  pathology  or  even  the  pathokigical  anatomy  of 
angina  pectoris.  Lesions  sometimes  found,  at  other 
times  presumed  to  be  present  from  a  consideration 
of  the  symptoms,  in  the  sympatlietic  cardiac  nerves 
Mud  in  the  sympathetic  ganglia  may  be  at  the 
foundation  of  the  phenomena. 

Certain  jars  to  the  spinal  cord,  the  consequence 
of  accidents,  may  give  rise  to  symptoms  exceedingly 
similar.  Such  cases  are  not  common,  and  when  met 
with  are  not  invariably  free  from  previously  existing 
lesions  of  the  heart.  In  a  middle-aged  lady  of  weak 
health,  whose  heart  was  always  considered  weak, 
but  more  from  imperfect  innervation  than  from  any 
structural  change  in  the  cardiac  muscles  or  the 
vaU'CS,  the  writer  found,  for  some  months  after  she 
had  been  upset  in  a  wheel-chair,  a  series  of  sym- 
ptoms that  could  hardly  be  distinguished  from  those 
of  angina— palpitation,  precordial  oppression,  pain 
in  the  left  arm,  sense  of  impending  dissolution.  It 
was  at  least  possible  that  the  centres  in  the  spinal 
cord,  with  which  the  first  dorsal  and  third  cervical 
ganglia  are  connected,  had  been  jarred  by  the  acci- 
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dent,  and  their  nutrition  tLereby  modified  in  a 
morbid  sense.  Nor  is  this  alone  met  with.  Lesions 
in  the  course  of  tlie  vagus — tumours  pressing  upon  p^^^** 
it  for  instance,  or  involving  it  in  their  structure — ^may 
give  rise  to  the  phenomena,  and  probably  also  lesions 
aflecting  the  nucleus  of  the  vagus,  such  as  modifica- 
tion of  its  nutrition  from  diseased  vessels,  &c.  A 
similar  lesion,  too,  may  involve  the  important  vaso- 
motor centre  in  the  medulla  oblongata ;  this  also  may 
depend  on  impaired  nutrition  of  the  centre  from  im- 
perfect blood-supply,  or  from  the  pressure  of  tumour 
in  its  immediate  neighbourhood.  The  pathological 
anatomy  is  yet  to  be  discovered  of  the  influence  on 
nerve  centres  by  emotion.  Whatever  it  be,  it  must 
be  the  same  as  the  influence  of  centripetal  irritation. 
Both  this  and  emotion  probably  act  by  similar  modi- 
fication in  tlie  nutrition  of  the  centre,  either  by 
temporarily  inhibiting  the  relations  of  intereliange 
between  cell  and  vessel  by  abnormally  constricting 
the  latter,  or  by  the  opposite  paretic  effect  on  vessel, 
which  would  likewise  interfere  with  nutrition. 

The  sources,  too,  of  this  centripetal  irritation  wiU 
liave  their  own  pathological  anatomy,  various  forms  of 
indigestion  for  instance,  or  the  morbid  lesions  of  gout* 

One  more  point  suggests  itself,  and  that  in  con- 
nection with  the  action  of  chloride  of  barium.  This 
drug  is  found  to  act  on  the  unstriped  muscular  tissue 
of  the  heart,  and  not  by  way  of  influence  on  the 
sympathetic  system.  K  the  local  appbcation  of  this 
sah,  in  diluted  solution,  to  the  heart  in  situ  produces 
local  spasm  at  the  point  of  appUcation,  it  may  be 
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that  this  spasm  can  be  iiidLiced  by  bringing  to  the 
heart  through  the  circuhition  various  morbid  elements 
that  may  act  there  Fpeciiieally  on  the  muscular  tissue 
of  tl»e  heart;  that  therefore  tlie  muscular  tissue  may 
itself  be  the  seat  of  lesions  without  any  implicatioii 
of  the  various  nerves  that  innervate  the  heart.  It 
lias  been  well  remarked  tliat  the  primary  disturbance 
which  gives  rise  to  reflex  angina  pectoris  is  usually 
seated  in  the  course  of  the  pneumogastric  nerves. 
The  distinguished  surgeon,  Mr.  Hilton,  was  attacked 
three  years  before  iiis  death  with  severe  angina 
l^ectoris — so  severe  that  the  cramjiing  thoracic  pain 
would  not  allow  him  to  walk  many  steps,  and  he  was 
obliged  to  have  a  cab  to  go  a  distance  of  100  yards. 
This  pain,  after  causing  great  sufTering  for  several 
months,  passed  away,  and  then  very  gradually  during 
the  next  two  years  tl^e  symjitoms  of  cancer  of  the 
stomach  develojied  tliemselves.  The  lieart  and  great 
vessels  were  found  post  mortem  to  be  entirelj'  free 
from  all  morbid  changes.  Dr.  Moxon  says  '  that  not 
only  may  the  gastric  branches  of  the  pneumogastric 
ihus  intluence  the  cardiac  nerves,  and  give  rise  to  the 
special  pain  of  neuralgic  hearlat^he ;  but,  on  the  other 
liand,  I  have  met  witli  some  remarkable  cases,  in 
whicli  aortic  disease  has  been  associated  with  abdo- 
minal pain  in  the  hepatic  region  of  a  neuralgic 
character,  and  in  its  mode  of  onset  and  conditions  of 
relief  behaving  just  like  angina  pectoris,  Nor  is  it 
only  the  sensory  fibres  that  thus  vicariously  suffer.  A 
lady,  50  years  of  age,  has  been  for  three  5^ear3  under 
my  observation  with  no  other  signs  of  organic  disease 
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than  a  weak  heart  and  feeble  pulse.  This  lady  is 
reduced  to  a  most  sedentary  mode  c)f  living  by  the  ^^  ^.^^ 
fact  that  if  she  tries  to  walk  but  a  few  yards  she  is  t***''*^*'^^ 
suddenly  attacked  with  vomiting.  Heberden,  in  his 
description  of  angina  pectoris,  mentions  that  some  of 
his  patients,  who  persevered  in  walking  in  spite  of 
their  pain,  were  attacked  by  vomiting.  In  this  lady 
the  vomiting  appears  witliout  the  preceding  pain  ;  the 
onset  of  gastric  disturbance  without  previous  nausea 
is  as  sudden  and  surprising  to  her  as  is  the  pain 
which  seizes  the  chest  in  angina. 

In  observations  on  morl)id  conditions  more  or  less 
under  the  influence  of  tlie  vasomotor  system,  it  is  so 
much  a  matter  of  course  that  treatment  must  be 
directed  to  the  question  of  arterial  tension,  that  the 
realisation  of  this  state  of  arteries  must  in  all  such 
diseases  claim  primary  attention.  To  be  led  away 
by  the  pain  and  distress  in  such  a  group  of  symptoms 
as  are  witnessed  in  angina  pectoris,  without  due  re- 
gard to  the  state  of  vascular  tension  and  the  amount 
and  character  of  cardiac  lesions  present,  must  inevi- 
tably lead  to  worthless  or  injurious  therapeutics.  It 
ha.^  been  stated  already  that  one  form  of  what  must 
be  called  angina  pectoris  is  merely  a  cardiac  neu- 
ralgia, and  is  not  associated  with  any  degree  of 
arterial  tension.  It  is  in  this  form  that  the  hypo- 
dermic use  of  morphia  gives  the  best  results,  and, 
strange  to  say^  it  does  so  even  in  cases  in  which  the 
cardiac  neuralgia  seems  to  be  due  to  implication  of 
some  portion  of  tlie  cardiac  plexus  in  disease  at  the 
base  of  the  aorta.     It  is,  however^  far  more  certain 
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ill  its  effects  when  no  lesion  of  nerve  can  be  discovered, 
and  where  the  tendency  to  tlae  paroxysm  of  pain  can 
be  overcome  by  quinine,  arsenic,  or  the  salts  of  zinc. 
In  this  variety  no  advantage  will  be  gained  by 
counter-irritation  ;  but  in  those  forms  in  which  the 
changes  in  the  action  of  the  heart  and  in  the  circula- 
tion exhibit  the  characters  of  irritation  of  the  excito- 
motor  cardiac  nerves,  or  of  increased  action  of  the 
vasomotor  nerve  system,  counter-irritants  have  been 
found  to  be  of  practical  use  by  their  reflex  influence 
on  tills  system  and  on  the  cardiac  nerves.  Of  counter- 
irritants  the  one  that  acts  most  rapidly  is  cutaneous 
faradisation,  recommended  originally  by  Duchenne, 
and  spoken  of  in  terms  of  praise  by  Dr.  Eulenberg. 
The  influence  of  this  remedy  diflers  according  to  its 
strength ;  if  weak  it  causes  increased  contraction  of 
heart,  acceleration  of  circulation,  and  contraction  of 
the  vessels,  by  reflex  irritation  of  the  excito-motor 
and  vasomotor  nerves ;  if  strong,  on  the  other  hand, 
it  weakens  the  force  of  the  heart's  contraction,  re- 
tards the  circulation,  and  dilates  the  vessels  by  reflex 
irritation  of  the  regulatory  nerves  of  the  heart  and 
paralysis  of  the  vasomotor  centres.  It  is  therefore 
in  its  stronger  form  that  it  influences  for  good  those 
varieties  of  angina  pectoris  in  wdiicli  increased  and 
violent  action  of  the  heart,  cord-like  contraction  of 
the  arteries,  and  small  tense  pulse  exist ;  whilst  in 
those  cases  in  which  from  the  coniniencement  the 
phenomena  of  vagus  irritation  and  paralysis  of  vessels 
are  prominent,  or  in  which  during  the  course  of  an 
attack  a  tendency  in  this  direction  is  early  percep- 
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'l^le,  counter-irritation  is  admissible  either  not  at  all     path- 
or  only  in  its  mildest  form.  .   — 

It  is  probable  that  practitioners  use  this  cuta-  p^^^"* 
neous  faradaic  instrument  more  frequently  than  the 
constant  current ;  but  Eulenberg  states  that  similar 
considerations  of  the  special  symptomatology  of  the 
individual  case  must  likewise  guide  us  in  the  applica- 
tion of  the  constant  current,  the  proper  use  of  which 
forms  probably  our  most  important,  and  perhaps  our 
only,  remedy  for  angina  pectoris.  According  to  the 
nature  of  tlie  symptoms,  we  shall  have  to  choose  the 
??pecial  method  of  application  which  will  produce  re- 
flex irritation  in  part  of  tlie  regulatory  cardiac  nerves 
at  one  time,  and  at  another  time  immediate  galvani- 
sation of  the  cervical  sympathetic* 

From  the  very  nature  of  the  pathological  lesions, 
the  morbid  conditions  of  the  heart  and  arteries  are 
beyond  remedy.  It  is  only  possible  to  insist  upon 
the  avoidance,  as  far  as  may  be,  of  the  cardiac 
disturbances,  often  mechanical,  that  excite  a  paroxysm. 
In  some  instances  the  phenomena  will  recur  quickly 
under  every  circumstance  of  care, — at  other  times,  a 
breatli  of  cold  air,  slight  emotion,  especially  of  anger 
or  of  fear,  going  uphill  or  upstairs,  a  httle  effort  of 
fetooping  or  hfting  or  in  defalcation,  may  induce  the 
attack.  In  the  forms  in  whicli  there  is  arterial 
tension,  the  paroxysm  may  be  cut  short  by  the  in 
halation  of  nitrite  of  amyl,  or  by  the  exhibition  of  a 
drop  of  a  y^^  stjlution  of  nitroglycerine.  Relief  of 
spasm  of  heart  and  of  vasomotor  consti-iction  of 
arteries  is  the  result. 
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Altliough  hypodermic  injection  of  murpliia  i^ 
most  usefiil  in  the  neuralgic  form  of  the  disease,  it 
certainly  also  is  often  snccescsful  in  reUeving  the 
agonies  of  an  anginal  paroxysm  with  diseased  coro- 
nary arteries.  In  the  form  in  which  there  is  evidence 
of  vasomotor  paresis,  some  good  restdts  may  follow 
the  exhibition  of  some  of  those  remedies  that  increase 
artenal  tension,  such  asbromide  of  potassium,  the  acids, 
ergot,  hazeline,  belladonna,  nitrite  of  potash,  squill, 
Calabar  bean,  nux  vomica  and  strychnia,  turpentine,&c. 

Besides  the  temporary  expedient  of  treating  tlie 
paroxysms,  it  is  well  to  place  tlie  ])atient  under  the 
influence  of  a  Une  of  treatment  directed  towards 
lowering  the  arterial  tension.  Such  a  course  would 
include  one  or  more  of  such  remedies  as  antimony, 
alcohol  in  large  doses,  chloroform,  chloral,  qtiinine 
in  large  doses,  verati-um  viride,  gelseminum,  and 
jaborandi. 

In  all  forms  it  may  be  wise  to  combine  thera- 
peutic agents  that,  by  being  neurine  tonics,  render  the 
nervous  system  in  general  less  likely  to  be  affected  by 
exciting  causes — pre-eminently  perhaps,  the  salts  of  the 
metals,  but  including  also  cafleine,  guarana,  valerian. 

In  the  case  of  a  man,  aged  GO,  under  the  writer^s 
care,  every  paroxysm,  including  the  fatal  one,  was 
induced  by  slowly  walking  up  a  steep  street*  In 
another  case,  when  the  lady,  aged  45,  had  suffered 
from  an  early  age  from  something  the  matter  with 
the  heart,  this  organ  was  found  largely  dilated^ 
witliout  murmur  over  any  valves,  but  acting  weakly 
and    irregularly.     It   was   not   until  the  age   of  45 
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tliat  she  began  to  suffer  from  angina,  and  she  died  vath- 
a  few  months  after  coniincr  under  observation,  not  ''— 
from  the  angina,  but  from  gradual  oedema  of  lungs  p^^^^ 
and  from  ha^niaturia*  In  a  third  case,  also  associ- 
ated with  cardiac  lesion,  here  in  the  form  of  an 
incompetent  mitral  valve,  the  young  lady,  aged 
17,  snffered  from  attacks  of  pain  so  terrible  that 
death  was  imminent.  She  had  been  weakened  by  a 
previous  attack  of  diplitheria,  and  under  treatment 
she  was  relieved  for  some  time  and  afterwards  lost 
sight  of  It  is  probable  here  that  the  cardiac  lesion 
was  of  old  standing,  and,  considering  the  age  of  the 
patient,  the  angina  here  was  a  mere  cardiac  neuralgia 
induced  by  the  nerve  weakness  consequent  on  her 
previous  illness.  It  is  curious,  however,  as  occur- 
ring with  decided  disease  of  mitral  valve.  In  an 
other  case,  aged  26,  there  was  no  valvular  disease, 
although  the  patient  had  had  rheumatism ;  but 
between  the  paroxysms  the  heart- sounds  were  very 
weak  and  distant.  The  case  disappeared  from  notice 
after  a  time,  but  the  evidence  of  arterial  tension 
during  the  attacks,  the  pain,  the  sensation  of 
approaching  death,  the  extension  of  the  pain  down 
the  left  arm,  rendered  cardiac  lesion  at  least  pro- 
bable. The  age,  26,  was  an  unusually  early  one. 
In  another  case,  aged  48,  the  first  attack  liad 
occured  eight  years  previously,  and  she  had  liad  four 
attacks  in  the  eight  years.  The  first  attack  came  on 
whilst  she  was  reading  in  a  cluircli,  the  second  and 
third  and  fourth  whilst  walking  eitlier  up  an  ast*ent 
or  against  the  wind.     Cardiac  impulse  could  hardly 
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be  felt  anywhere.  The  fifth  attack,  occurring 
under  observation,  lasted  two  hours  (this  was  before 
the  introduction  of  nitrite  of  amyl).  The  haggard 
countenance,  tlie  precordial  pain,  radiating  to  tlie 
left  arm,  the  sense  of  approaching  death,  the  hands 
clasped  over  her  head,  aflbrded  a  typical  example  of 
the  anginal  paroxysm.  Dyspnoea  was  present  in  this 
case,  but  this  is  a  very  variable  symptom. 

Instances  of  the  purely  neuralgic  type,  or  of 
paroxysms  occurring  in  middle-aged  people  with 
gouty  tendencies,  but  without  cardiac  lesions,  are 
common  enough  in  the  experience  of  all  practitioners* 
The  writer  has  met  with  one  case,  in  whom  most 
distressing  phenomena  of  anginal  type  occurred  every 
day  for  several  years,  but  without  any  ill  result  to 
the  general  health.  Remedies  for  gout  did  no  good, 
but  she  eventually  improved  under  arsenic*  These 
attacks  often  mean  that  the  nervous  system  is  out 
of  gear  from  overwork,  especially  anxious  work,  and 
that  the  cardiac  nerves  are  as  weak  as  the  others. 
The  fact  that  arsenic,  guarana,  quinine  not  in  very 
large  doses,  general  tonic  treatment,  diminished  work, 
and  increased  amount  of  fatty  food  do  so  much  good, 
is  a  proof  of  this. 

In  yet  another  case,  one  of  a  tyjje,  a  lady  of  a 
rather  gouty  family  suffered  several  times  a  week 
from  symptoms  of  which  pain  in  the  heart  was  not 
the  most  |>rominent.  There  was,  however,  the  sense 
of  impending  death,  without  dyspncea,  and  some 
pain  and  numbness  down  the  left  arm,  followed  l)y  so 
much  exhaustion  that  it  became  impossible  for  her  to 
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carry  on  tlie  duties  of  life,  in  her  case  very  onerous,     path- 
Nothing  did  her  good  except  an  alkaline  and  diuretic  j^^'^ 
treatment,  and  recovery  was  complete.     Here  there  i**^*^'^*» 
was  no  organic  disease  of  any  kind. 

In  brief,  then,  it  seems  certain  that  the  forms  of 
angina  are  various :  (1)  with  spasm  of  heart  and 
arterial  constriction  ;  (2)  a  pure  neuralgia  which  may 
or  may  not  be  associated  with  disease  of  heart  or 
of  aorta;  (3)  a  condition  of  vasomotor  paresis  from 
a  central  origin,  or  excited  by  reflex  irritation^  or 
under  the  influence  of  emotion ;  that  precordial  pain 
is  the  symptom  common  to  all  forms ;  that,  although 
it  may  be  convenient,  as  in  tlie  case  of  liemicrania,  to 
class  all  forms  under  one  lieading,  yet  in  causation 
and  pathology  they  are  separate  diseases,  and  demand 
a  treatment  wholly  difierent  in  each  variety ;  and 
that  the  sphygmograph  is  perhaps  the  best  auxihary 
in  forming  an  accurate  diagnosis  and  determining 
upon  the  therapeutic  agents  to  be  used. 
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Hepatic  neuralgia  is  a  reality,  but  probably  much 
Be  atic  ^^'^^  often  than  is  commonly  supposed.  Tliere  is  iio 
»«*"%••>  pyrexia,  but  the  pain  may  be  even  more  gevere  than 
that  of  acute  hepatitis,  and  is  usually  accompanied 
by  tenderness  of  epigastrium  and  hypochondriuni. 
Dt.  Spender  speaks  of  tlie  successful  exhibition  of] 
hydrochlorate  of  ammonia  in  this  affection.  Inner- 
vated  from  nearly  the  i*ame  sources  as  the  stomach, 
there  is  no  reasim^  except  that  of  experience,  wliy 
the  liver  should  not  lie  as  much  subject  to  a 
neuralgia  as  the  stomach.  It  may  be  set  up  by 
anything  that  induces  anaemia  of  the  liver,  such  as 
constriction  of  the  smaller  liepatic  arteries,  jjcrhaps 
also  from  lesions  of  the  right  semilunar  ganglion,  or 
one  of  the  higlier  nervous  centres.  Dr.  AUbutt  is 
inclined  to  look  upon  it  as  a  pain  aroused  by  the 
coincidence  of  an  ijnpressionable  or  neurotic  habit 
with  the  presence  of  gallstones  at  rest  in  the  gall- 
bladder, and  believes  that  it  is  in  many  cases  a 
subacute  pain  ai'ising  in  llie  gall-bladder  or  in  the 
ducts,  due  either  to  the  irritation  of  gallstones  or  to 
some  vicious  quality  of  the  bile*     The  last  point  is 
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probably  the  most  important.  The  passage  of  inspis-  Path- 
sated  bile  aloDg  the  ducts,,  a  fact  the  reality  of  „^^^" 
which  is  proved  by  the  after  presence  of  dark  flakes  ««uratei* 
of  bile  in  the  evacuations,  is  often  associated  with 
pain  as  intense  as  the  worst  neuralgia.  In  a  first 
attack  the  diagnosis  of  this  pain  from  that  caused  by 
actual  galbstone  (of  which  tliis  condition  of  the  bile 
may  be  an  early  stage)  is  almost  impossible.  In  a 
patient  under  the  writer's  care,  tlie  passage  of  such 
inspissated  bile  is  attended  witli  nausea,  malaise, 
rigor,  even  definite  tremors,  and  great  faintness,  and 
on  several  occasions  by  partial  loss  of  consciousness  ; 
and  invariably  the  evacuations  on  these  occasions 
contain  the  dark  flakes  above  mentioned.  Hepatalgia 
from  such  a  cause  is  very  common  among  people  of 
a  sedentary  habit,  and  these  by  no  means  always 
persons  of  a  neurotic  tendency.  But  hepatalgia 
without  any  such  lesion  may  occur,  though  rarely. 

The  vasomotors  of  course  take  the  same  ]>lace  m 
hepatitis  that  they  do  in  other  inflammations. 

The  vasomotors  of  the  liver  itself  are  seldom 
directly  impHcated  in  the  causation  of  chronic  con- 
gestion of  that  organ.  This  condition  far  more 
frequently  depends  on  morbid  states  of  the  heart 
itself.  In  a  case  of  acute  atrophy  of  the  liver  Dr. 
Shingleton  Smith  found  the  liver  very  small,  and  an 
atx^ophied  condition  of  the  nerve-cells  in  the  syj apa- 
thetic gangUa.  Certain  injuries  to  the  solar  plexus 
cause  increase  of  the  circulation  of  blood  in  tlic  liver, 
and  of  bile. 

A  A 
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Injury  of  the  vasomotor  centre  for  the  hver  ia 
the  medulla  oblongata,  or  of  the  nerves  that  ari 
from  it,  in  their  course   down    the  sjVmal   cord, 
from  tlie  cord  to  the  hepatic  plexiis,  leads  to  para-^ 
lytic  dilatation  of  the  vessels  of  tlie  liver,  producing 
hypera^mia   and  diabetes  mellitus.     Oaiide  Bema 
found  the  exact  spot  in  the  medulla  oblongata^  clofl 
to  tlic  oriL'in  of  the  vagus,  between  the  nucleus  of 
this  nerve  and  of  the  auditory.     He  proved  that  tlie 
vajrus  lias  nothing  to  do  directly   witli  the  diabetic 
phenomena,  but  tlie  sympathetic  in  its  relation  to  tbe^ 
circulation.     The  mechanism  is  by  means  of  paralytic^ 
dilatation  of  these  vessels   of  the  Hver,  causing  an 
increased  flow  of  blood,  and  thus  by  transformation 
of  the  glycogen,  an  augmentation  in  the  quantity  of 
the  sugar  formed  ;  tbi?^,  entering  the  general  circula-™ 
tioii,  shows  itself  in  the  urine. 

The  vasomotor  nerves  of  the   liver  can  jdso  be_ 
yjaralysed  by  injury  of  tlie  cervical  and  upper  thoracic 
gangha  of  the  sympathetic.     Division  of  the  splanch- 
nic   nerves   does   not   cause   diabetes.     Apart   fror 
experiment  there  are  not  many  cases  on  record  that^ 
delinitcly  show  a   connection    between  diabetes  and 
the  sympathetic.     Klebs  found  atrophy  of  the  solar 
ganglia  with    integrity  of    nerve    filaments    to    the 
hepatic  artery  ;  LubimofT,   sclerosis   of  the   cells  of 
rceliac   ganglia.     It  has  been  seen  in  lesions  of  the 
rerebellum,    especially  of  the    vermis,   of  the  optic 
thalami,  the  crura  (*erebri,  tlie  pons  varolii,  the  middle 
crura  of  the  cerebellum,  and  in  injuries  of  the  medulla^ 
oblongata.     It  is  met  with  sometimes  as  a  sequence 
of  small  hsemorrhages  in  old  people   in    the   motor] 
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area  of  the  cerebral  convolutions.  But  saccharine  Tatm- 
urine  has  been  seen  in  cases  of  sciatica,  ami  has  ^.  . — 
disappeared  when  the  sciatica  was  cured.  Synime-  ^^^^^''^»^ 
trical  sciatica  has  been  observed  in  association  with 
diabetes  ;  and  in  a  recent  case  symmetrical  neuralgia 
of  tlie  fifth  nerve  was  met  with  by  the  writer  under 
the  same  circumstances.  In  fact  all  neuralgias  in 
diabetes  are  usually  symmetrical.  In  three  cases  of 
diabetes  there  was  also  hyperidrosis  unilateralis,  and 
Burdel  found  sugar  in  eighty  cases  out  of  eighty-one 
of  interniit Leu t  fever.  Tlie  glycosuria  became  slighter 
when  the  fever  lost  its  intermittent  arid  took  on  its 
remittent  type.  Verneuil  has  recorded  a  similar  case. 
Dr.  Powell  writes  to  the  author  :  '  I  am  reminded  of 
a  curious  case  of  profuse  and  obstinate  perspiration 
over  the  whole  body,  but  more  especially  the  hands, 
forearm,  neck,  and  thorax,  associated  with  congested 
liver  and  diabetic  urine,  which  occurred  in  my 
practice  lately,  and  after  trying  various  remedies, 
together  with  attention  to  the  digestive  function,  I 
found  that  ^  gr.  of  sulphate  of  atropia  every  night 
was  the  only  remedy  that  made  the  slightest  impres- 
sion, and  not  only  stopped  the  perspirations  but  the 
sugar  disappeared  as  well.  I  have  thought  that  this 
instance  of  decided  connection  between  diabetes  and 
the  sympathetic  miglit  be  of  some  interest  to  you,  as 
it  decidedly  was  to  me.  I  may  add  that  the  mother 
of  my  patient  was  the  subject  of  diabetes  mellitus, 
and  ultimately  died  from  it.' 

Not  only  is  the  vasomotor  action  on  the  hepatic 
vessels   a   necessary   element  in   the   production   of 
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diabetes,  but  Schiff  speaks  of  the  same  influence  on 
the  capilhiries  of  the  general  circulation.  The 
immediate  mechanisni  for  producing  diabetes  is  the 
formation  of  a  substance  that  can  be  easily  trans- 
formed into  glucose,  and  tlie  presence  of  a  ferment 
to  induce  this  transfonmation,  Schifl'  declares  that 
the  ferment  is  also  produced  in  the  capillaries  of  the 
general  circulation,  with  the  necessary  element  of 
stasis  of  the  blood,  and  conditions  which  lead  tu 
stasis  are  all'imj>ortant  to  this  end.  j 

Diabetes  may  be  a  term  that  includes  diseases  or 
various  origin.  It  is  perfectly  certain  that  congestion 
of  tlie  hver,  necessary  as  it  may  be  to  the  formation 
of  the  products  that  induce  diabetes,  is  not  in  itsel 
the  one  and  only  cause.  IIow  many  cases  of  coi 
gestion  of  tlie  liver  come  under  notice  in  which 
these  diabetic  phenomena  do  not  ol>tain?  But  in  a 
large  number  of  cases,  a  nund>er  that  increases  the 
more  readily  the  relation  is  realised  of  one  part  of 
the  body  to  the  rest  liy  means  of  nervous  influence, 
the  floor  of  the  fourth  ventricle  is  the  centre  of 
reflex  arc  for  diabetes.  Its  centrifugal  eflects  are  nol 
carried  to  the  liver  by  the  vagus:  the  cervic 
ganglia  may  or  may  nut  be  involved.  The  bulba: 
influence  is  carried  down  the  cord,  doubtless  'by 
sympathetic  fibres  which  pass  along  the  cord  simply 
as  along  a  roadway,  not  partaking  of  the  natiire  ol 
the  organ  ;  and  joining  the  arch  between  the  lasl 
cervical  and  the  first  dorsal  ganglion,  is  transmitted 
down  the  splanchnic  nerves  to  the  solar  plexus, 
whilst   some    communication    may   also   take  place 
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alon;^  the  thoracic  ejanolia   and  the  first  abdominal     path- 
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gaiiglioo^  aud  the  solar  plexus  be  tlius  reaclied.  j^j^^^ 
Thence  fibres  proceed  to  make  up  the  hepatic  plexus,  "^eiuma 
and  to  rule  the  condition  of  the  circulation  in  the 
liver.  But  this  is  not  all.  Over  and  above  the 
dilatation  of  vessels  and  the  increased  hypera^niia  of 
the  organ,  there  are  transmitted  through  the  same 
channels  other  fibres  that  influence  the  phenomena 
of  nutrition  and  secretion,  fibres  that  play  a  i>ari  hi 
the  liver  resembling  that  plaj^ed  by  the  fibres  of  the 
chorda  tympani,  which  excite  secretion  in  the  sub- 
maxillary  gland. 

The  infiuence  of  the  sympathetic  system  is  there- 
fore very  great  in  diabetes.  It  includes  direct  or 
reflex  lesion  of  a  bulbar  centre,  or  lesions  so  near 
as  to  be  almost  direct ;  hyperaimia  of  the  liver ; 
sometimes  stasis  in  the  capillaries  of  the  general 
circulation ;  an  influence  on  the  secretion  of  gly- 
cogen, and  of  the  ferment  necessary  to  its  trans- 
formation. 

With  reference  to  the  view  that  under  the  one 
term  *  diabetes*  several  morbid  conditions  are  in- 
eluded,  it  is  only  necessary  to  refer  to  the  causes  of 
diabetes.  These  liave  been  ftirmulated  by  Chapin 
thus:  (1)  There  is  increased  formation  of  sugar,  due 
to  (a)  rapid  digestion  of  starch  and  sugar ;  (b)  failure 
of  the  glycogenic  function  of  the  liver  and  muscles ; 
(c)  increased  transformation  of  glycogen  into  sugar, 
(2)  Lessened  combustion  of  sugar,  caused  by  (a)  in- 
sufficiency of  ferment  whicli  would  convert  it  into 
lactic  acid ;  [b)  altered  quality  of  sugar,  enabling  it 
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to  resist  the  action  of  the  ferment ;  (r)  diminished 
circulatioQ  through  the  muscles.  The  nervous  system 
may  in  various  ways  be  the  means  by  which  the 
pathological  condilinn  of  glycosuria  is  produced. 
Thus  the  failure  of  the  glyrogenic  function  of  the 
liver  may  be  due  to  a  dilatation  of  the  hepatic 
vessels  and  an  increa^sed  rapidity  of  flow  through 
them,  not  giving  time  enough  for  the  transformation 
of  the  sugary  products  of  digestion  into  glycogen. 
This  is  one  cause  of  those  intermittent  forms  of  the 
disease  whicli  are  observed  as  occurring  after  meab, 
and  Avhichj  if  the  meals  are  frequent  enough,  become 
continuous  but  remittent.  The  dilatation  in  these 
cases  is  probably  confined  to  the  portal  vein. 

Secondly,  the  increased  transformation  of  the 
stored-up  glycogen  bark  into  sugar  may  be  due  to 
a  larger  proportion  of  ferment,  or  to  an  increased 
circulation  through  the  organ.  This  last  may  be 
brought  about  either  by  increase  of  the  arterial 
pressure  or  by  a  dilatation  of  tlie  vessels  of  the 
liver,  especially  of  the  hepatic  artery.  It  is  plainly  by 
means  of  the  vasomotor  nerves  that  these  conditions 
are  produced. 

Dilatation  of  the  hepatic  vessels  which  stand  in 
immediate  causative  relatioii  to  the  appearance  of 
sugar  in  the  urine  may  be  due  : 

(a)   To  paralysis  of  the  vaso-constrietor  nenrc 
going  to  the  liver. 

Numerous  cases  are  on  record  in  which  diabetes 
was  evidently  due  to  lesions  of  the  cerebro-spinal 
centres. 
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ib)  The  vessels  of  the  liver  may  be  made  to  dilate,     Path- 
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and  the  production  of  sugar  increased  refiexively  by  ^^^^ 
irritation  of  the  vagus  and  other  sensory  nerves,  "idiitu* 
Not  only  can  the  vagus  be  irritated  along  its  main 
trunks  but  excitation  of  its  terminations  produces  the 
same  eflects  as  was  shown  by  Schifl^'s  sticking  a  needle 
into  the  liver,  Pavy  stmiuhiting  it  by  electricity,  and 
Harley  by  injecting  alcohol  into  the  portal  vein. 

Bruiiton  assumes  ttiat  irritation  of  tlie  other 
branches  of  distribution  has  the  same  effect.  He 
attributes  to  this  cause  the  glycosuria  observed  in 
intestinal  irritation,  and  after  the  inhalation  of  amyl 
nitrite  and  the  various  anaistlietics,  the  latter  irri- 
tating the  pulmonary  branches  of  the  vagus.  The 
way  in  which  mental  acts  operate  to  modify  tlie 
functToiis  of  the  nervous  system  is  not  much  under- 
stood, but  perhaps  it  comes  under  reflex  better  than 
elsewhere ;  at  any  rate,  it  is  well  known  that  mental 
emotions  are  not  an  infrequent  cause  of  glycosuria. 

(c)  Glycosuria  is  produced  also  by  rise  of  the 
arterial  pressure,  and  this  in  turn  is  due  sometimes 
to  the  action  of  the  vasomotors.  It  is  to  the  changes 
in  the  blood-pressure  that  we  find  sugar  in  the  urine 
in  convulsions  of  various  kmds ;  with  impeded 
respiration,  after  exposure  to  cold  ;  with  cholera  and 
chills.  In  these  cases,  from  the  carbonic  acnd  in  the 
blood,  from  the  toxic  element  of  the  disease,  or  from 
the  action  of  cold,  the  vasomotor  centres  are  stimu- 
lated, and  there  follows  a  rise  in  the  arterial  tensions. 

Congestion  of  hver  is  not  enough  by  itself  to 
cause  glyca^mia.     There  must  be  over-activity  of  the 
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function  of  glycogen  and  of  ferment.  This  occurs 
probably  by  excitation  of  the  vaso-dilators  of  the  liver 
and  of  secretory  fibres. 

Lesion  of  the  medulla  oblongata  does  not  act  on 
glycogen  by  means  of  the  vagi,  nor  of  the  cervical 
sympathetic.  It  is  a  reflex  action  transmitted  by  the 
»pinal  cord,  probably  by  way  of  the  anterior  grey 
matter,  and  the  sympathetic  nerves  springing  from 
it.  From  the  cord  the  passage  is  by  way  of  the 
great  sympathetic  at  the  level  of  origin  of  the  inferior 
cervical  ganglion  and  upper  thoracic  ganglion  and 
the  splanchnic  nerves.  Most  of  the  vasomotors  of 
the  liver  come  from  the  solar  plexus ;  this  may  be 
connected  with  the  cord  by  the  splanchnic  and 
upper  thoracic  gangUon,  or  by  the  lower  thoracic  and 
upper  abdominal  ganglia.  This  wealth  of  comniu- 
nication  between  the  hver  and  tlie  higher  nervous 
centres  may  be  owing  to  the  importance  to  the  system 
of  the  glycogenic  function  of  the  liver,  and  the 
necessary  influence  on  it  of  tlie  cerebro-spinal 
system. 

In  the  '  Arch,  fllr  Psych.'  13,  a  case  is  recorded 
of  diabetes  associated  with  a  solitary  tuberculous 
tumour,  the  size  of  a  bean,  situated  just  below  the 
left  olivary  body  in  tlie  medulla  oblongata,  and 
reaching  to  the  exit  of  the  first  cervical  nerve.  A 
similar  case,  although  the  tumour  was  placed  a  little 
lower,  was  recorded  in  the  Bristol  Eoj^al  Infirmary 
Eeports,  1878-0,  in  connection  with  saccharine  urine. 
In  these  kinds  of  instances  the  diabetes  must  depend 
on  the  implication  of  the  grey  matter  in  the  cord,  ia 
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the  cervical  region,  and  saccharine  urine  is  not  found 
if  the  white  matter  only  is  involved. 

There  are  no  specific  changes  in  the  sympatlietic 
ganglia  in  diabetes ;  no  changes,  that  is,  which  are 
not  met  with  in  other  diseases,  and  even  almost  in 
health.  There  may  be  excess  of  pigmented  cells  in 
the  gangUa  in  diabetes,  but  this  change  is  also  found 
under  other  circumstances.  Kaposi  insists  on  the 
community  of  the  origin  of  all  diabetic  dermatoses, 
and  claims  that  their  common  cause  is  the  impregna- 
tion of  the  tissues  with  sugar.  The  excitation  caused 
by  this  impregnation  causes  alteration  of  the  sensitive 
nerves,  which  gives  rise  to  pruritus ;  then  alteration 
of  the  secretory  and  vasomotor  nerves,  as  a  conse- 
C|uence  of  which  anidrosis,  urticaria,  &c.,  are  pro- 
duced, and  then,  by  direct  h-ritation,  inflammation  of 
the  vascular  walls  and  other  tissues*  Some  recent 
investigations  by  H*  Niemeyer  prove  that  in  the  coehac 
ganglia  the  proliferation  of  nuclei  and  the  pigmented 
degeneration  that  are  received  by  Eulenberg  under 
the  name  of  '  lymphatic  infiltration  '  are  not  abnormal 
He  found  that,  whatever  may  have  been  the  matter 
wnth  the  patient  and  the  cause  of  death,  in  both  old 
and  young  it  was  quite  usual  to  find  the  interstitial 
celhilar  jiroliferation  and  granulations  of  jjigment 
within  or  outside  the  nerve-cells.  Friedreich  has 
found  glycosuria  follow  psychic  excitation  (persistent 
emotion,  intellectual  strain),  neuralgia,  cerebral  dis- 
turbance (various  injuries  of  the  head  and  spinal 
column).  In  the  most  recent  collection  of  cases  of 
diabetes,  Dr.  Windle  found  that,  out  of  184  cases,  91 
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had  no  cerebral  lesion ;  of  the  other  moiety  the 
cerebral  lesions  were  exceedingly  variable,  though 
perhaps  a  larger  number  of  lesions  aflected  the  floor 
of  the  fourtli  ventricle  than  any  other  spot;  of  58 
«pinal  cords  examined,  37  were  normal ;  11  showed 
excavation  round  vessels*  with  sometimes  dilatation  of 
the  central  canal ;  2,  hyaloid  thickening  of  the  coats 
of  vessels ;  2,  congested ;  1,  soft  in  cervical  region ; 
1,  abscess  in  grey  matter  of  cervical  region ;  1,  some 
change  in  posterior  column  \  1,  cord  diseased  (nature 
of  disease  not  specified) ;  1,  congcsticm  of  vessels  anc 
clot  beside  cord  at  third,  fourtli  and  fifth  dorsal  nerves,'-' 
softening  of  cord  there  and  at  fourth  cervical  nerve ; 
1,  myxoma  of  dura  mater,  with  clmnges  in  cord,  in- 
cluding proUferation  of  epithelium  in  central  canal 
and  sponginess  of  grey  matter;  1,  old  disintegration 
of  grey  matter  at  seventh  cervical  vertel*ra. 

As  to  the  ganglia  of  the  sympatlietie,  out  of  17 
cases  8  were  normal ;  5  showed  increase  of  connec- 
tive tissue,  thickening  in  capsules  of  cells,  diminution 
of  cells,  and  of  medullated  fibres  in  ganglion ;  % 
hyaloid  thickeimig  of  coats  of  vessels;  1»  pinknes 
of  some  wdieo  compared  witii  others;  1,  small. 

Dr.  Hall  White  has  found,  in  all  cases  examinedn 
some  changes  in  the  symi>athetic — usually  of 
chronic  inflammatory  nature*  Thus,  in  one  specimen 
of  the  thoracic  sympathetic,  there  was  much  increase 
of  small  cells,  almost  completely  hiding  the  nerve- 
fibres.  In  this  case  the  splanchnic  showed  the  same 
change,  whilst  the  semilunar  gangHa  presented  great 
increase  of  interstitial  fibrous  tissue ;   abundance  of 
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the  new  small  cells  in  many  places,  developing  into 
fibrous  tissue.  The  semilunar  ganglia  from  the  second 
case  were  almost  the  exact  counterpart  of  tins,  but  "^^^iitus 
in  the  third  case  the  changes  were  less  marked.  In 
the  fourtli  case  there  were  numerous  scattered  brown 
degenerated  pat  dies.  The  vessels  were  so  dilated  as 
to  resemble  cavernous  structure. 

The  liver  was  examined  in  220  cases ;  84  were 
normal;  in  38  this  organ  was  enlarged;  in  19;  en- 
larged aiid  congested;  in  12,  congested;  in  12,  fatty 
(in  all  these  was  atrophy  of  cells) ;  in  9,  the  liver  was 
small ;  in  4,  congested  and  hard ;  in  3,  there  was 
hjqiertropliic  cirrhosis  ;  in  3^  it  was  homogeneous  ;  in 
2,  congested  and  fatty  ;  in  2,  dark  and  homogeneous  ; 
in  2,  there  were  dilated  capillaries ;  2  had  liver  en- 
larged and  containing  abscesses ;  in  2,  there  was 
tubercle;  in  2,  malignant  disease;  1  was  congested 
with  fatty  changes  and  extravasations ;  1  was  con- 
gested with  fatty  changes  and  coagulation  in  veins ; 
1,  congested  with  coagulation  in  veins  and  peculiar 
capillary  dilatation  ;  1  sliowed  syphilomata  ;  in  1,  the 
liver  was  large  and  calculous  ;  in  1,  cirrhotic ;  in  1,  it 
contained  a  large  abscess  ;  in  1,  it  was  pale  ;  in  1,  there 
was  hypertrophy  of  the  riglit  lobe;  in  1,  the  liver 
was  small  and  amemic ;  in  1,  it  was  dai'k  vnih  small 
well-marked  lobules ;  in  1,  hypertrophied  with  colloid 
patches;  in  1,  there  was  cloudy  swelling  of  the 
epithelium. 

The  uncertainty  and  variabihty  of  tlie  lesions 
seem  to  prove  that  the  glycosuria  may  frequently  be 
the  result  of  reflex  irritation,  Tliis  may  be  tlie  ex- 
planation of  a  peculiar  case  lately  recorded  by  Dr. 
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Josepli  Landsberg,  of  transitory  diabetes  with  transi- 
tory  paralysis  of  right  abducens  nerve.  The  case  got 
well  after  a  sojourn  at  Carlsbad.  Such  a  case  points 
to  irritation  of  the  medulla  oblongata,  either  by  some 
intestinal  abnormality  or  possibly  by  gouty  blood- 

Dr.  Ilabershon  speaks  of  diabetes  occurring  with 
exophthalmos,  and  states  that  in  true  diabetes  the 
branches  of  the  pneumogastric  are  especially  affected, 
and  not  only  is  the  glycogenic  function  of  the  liver 
found  disturbed,  but  the  other  parts  supplied  by  the 
pneumogastric  are  involved,  the  pulmonary  nutrition 
is  interfered  witli,  and  a  chronic  pneumonia  is  often 
induced ;  palpitation  and  disturbance  of  the  heart 
are  common  symptoms,  and  the  voice  is  often  altered 
in  character. 

In  lesions  of  the  mednllii  oblongata  the  part 
affected  might  easily  take  in  tlie  nucleus  of  the  vagus, 
the  vasomotor  centres,  including  the  spot,  on  wound- 
ing which  sugar  is  found  in  the  urine*  The  minute 
differentiation  is  scarcely  compatible  with  lesions  as 
they  are  found.  Thus  a  case  of  diabetes,  which  lasted 
over  three  or  four  years,  was  related  by  M.  Luys  to 
the  Paris  Anatomical  Society.  At  the  autopsy  the 
liver  was  found  somewhat  hyper troplned,  sensibly 
increased  in  weight,  deeper  in  colour,  and  much  con- 
gested. The  kidneys  were  somewhat  hypertrophied 
and  very  pale,  but  had  not  undergone  structural 
change.  The  anterior  wall  of  the  fourth  ventricle 
was  found  highly  vascular  and  its  consistence  notably 
diminished,  very  shght  scraping  bringing  off  a 
gelatinous   pulp   of  a   brownish^yellow   colour,  the 
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ventricle  exhibiting  the  colour  very  markedly  at 
certain  spots.  The  lesion  consisted  in  the  molecular 
destruction  of  the  histological  elements,  and  their 
dt^bris,  loaded  with  yellow  granulations,  gave  to  the 
wall  of  the  ventricle  this  peculiar  colour-  This  lesion 
may  be  regarded  as  exactly  corresponding  to  the 
circumstances  proved  by  experimental  physiology. 
M.  Martineau  has  also  brough  t  a  similar  case,  bearing 
upon  this  subject,  before  the  same  society.  The 
patient,  having  been  exposed  to  great  heat  two  year^ 
before^  was  seized  with  intense  thirst,  which  never 
afterwards  became  appeased,  and  was  indeed  the  first 
indication  of  diabetes,  which  soon  exhibited  its  other 
liahitual  symptoms.  From  the  commencement  the 
man  complained  of  tingling  and  marked  weakness  of 
the  whole  left  side  of  the  body,  symptoms  which  dis- 
appeared at  the  end  of  three  months.  He  went  from 
hospital  to  hospital  till  he  died,  at  the  end  of  about 
two  years  from  the  commencement  of  the  attack, 
advanced  tuberculisation  of  the  lungs  and  atrophy 
of  the  papillie  of  the  retina  being  among  the  numerous 
lesions  discovered  after  death.  The  most  interesting 
of  these,  in  the  present  point  of  view,  was  that  affect- 
ing the  fourth  venlricle.  The  floor  of  this,  especially 
near  the  calamus,  was  of  a  marked  grey  colour,  pro- 
duced by  its  abundant  injection,  the  vessels  coursing 
along  the  surface  of  the  ventricle  being  also  larger 
and  more  apparent  than  in  the  normal  state. 

The  rationale  of  the  effect  of  these  nerve-lesions  in 
producing  glycosuria  was  sought  for  in  vain.  But  in 
1ST4  the  question  was  solved  by  Dr.  Pavy.     He  for 
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some  time  previously  had  been  led  to  look  to  an 
altered  condition  of  the  blood  Uowing  to  the  liver  as 
likely  to  prove  the  most  probable  cause  of  the  trans- 
formation of  amyloid  substance  into  sugar,  which 
evidently  constitutes  the  foundation  of  the  artificial 
diabetes  following  operations  on  the  nervous  system, 
Schiff  is  of  this  view,  and  lias  refen'ed  the  escape  of 
sugar  from  the  liver,  and  thence  the  production  of 
glycosuria,  to  the  development  of  a  ferment  in  the 
blood,  as  a  result  of  the  hypertemia  (not  necessarily 
of  the  liver)  which  follows  the  operations  on  the 
nervous  system  which  occasion  artificial  dial)etes  ;  but 
although  the  experimenter  has  carefully  examined  this 
opinion,  lie  cannot  obtain  evidence  of  the  develop- 
ment of  a  ferment  in  tlie  manner  asserted.  Dr,  Pavy 
furtlicr  tried  the  effect  of  hitroducing  a  secretion,  viz. 
saliva,  into  the  circulatory  system,  which  is  known 
to  act  as  an  energetic  ferment  upon  the  amyloid 
substance  of  the  liver ;  and  on  one  occasion  he  found 
that,  from  some  cause  or  other^  the  urine  became  to 
a  moderate  extent  saccharine  ;  but  in  a  large  number 
of  other  experiments  the  operation  was  attended  mth 
a  negative  result.  IIa\ang  so  far  proceeded  without 
success,  it  occurred  to  liim  to  try  the  effect  of  intro- 
ducing defibrinated  arterial  blood  into  the  portal 
system.  He  was  led  to  experiment  in  this  way  from 
having  some  time  previously  observed  that,  when 
arterial  blood  was  allowed  to  flow  through  the  Hver — 
asj  for  instance,  wdien  the  portal  vein  wan  tied  and  the 
hepatic  artery  left  free^ — sugar  esca[)ed  from  the  organ 
to  such  an  extent  as  to  render  the  contents  of  the 
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circulatory  system  strongly  saccharine*     He  had  not 
succeeded  by  this  operation  in  producing  glycosuria 
because,  as  it  appeared  to  liim,  no  urine  was  secreted, 
owing  to  the  ligature  of  the  portal  vein  leading  to 
such  a  diversion  of  blood  from  the  geueral  circulation, 
by  the  accumulation  occurring  in  the  portal  system, 
that  tlie  How  through  tiie  kidney  was  too  sligiit  to 
allow  of  it*     He  had  endeavoured  to  overcome  this 
obstacle  by  connecting,  through    the  medium   of  a 
canula,  the  portal  with  the  right   renal  vein  after 
ligaturing   the  corresponding  renal   artery.     If  the 
experiment  had  succeeded,  the  liver  would  have  been 
left  with  its  arterial  supply »  but  tlie  portal  stream 
would  have  been  diverted  and  made  to  reach  tlic 
inferior  cava  without  traversing  the  hepatic  vessels. 
As  regards  the  operative  part,  this  Dr,  Pavy  found 
he  could  accomplish,  but  each  time  he  performed  the 
experiment  tlie  object  he  had  in  view  was  frustrated 
by  the  canula  becoming  quickly  lilled  with  a  plug  of 
blood-clot.     It  was  while  under  this  dilRculty  that  the 
thought  of  collecting  blood  from  an  artery,  defibri- 
I  nating  it,  and    then  introducing  it  into  the  portal 
•system,   occurred   to  him*      lie   had   considered   it 
possible  that  some  slight  effect  might  be  perceptible^ 
but  had  not  anticipated  the  strongly  marked  result 
which  is  producible.     The  amount  of  blood  used  was 
from  ten  to  eighteen  fluid  ounces*     After  the  pro- 
duction of  aniesthesia  by  chloroform,  the  blood  was 
collected  from  the    carotid  artery,  stirred  in  order 
to  defibrinate  it,  strained,  and  then  very  slowly  in- 
jected into  a  branch  of  the  mesenteric  vein*     In  one 
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experiment,  where  half  an  hour  had  been  occnpied  in 
making  the  injection,  the  urine  at  the  completion  of 
the  operation  contained  a  notable  amount  of  sugar* 
and  hrilf  an  liour  later  showed  by  analysis  the  presence 
of  fifteen  grains  to  the  fluid  ounce.  In  a  second^  tlie 
urine  contained  ten,  and  in  a  third,  fourteen  grains 
to  the  fluid  ounce,  when  collected  three-quarters  of  an 
hour  after  the  operation.  Having  noticed  the  effect 
which  has  been  described  from  the  injection  of 
oxygenated  blood  into  the  portal  system,  it  became 
necessary  to  ascertain  positively  tliat  it  was  attri- 
butable to  the  oxygenated  condition  of  the  blood, 
and  not  to  any  other  cause.  To  decide  this  point  an 
appeal  to  the  counterpart  experiment  was  made. 
Defibrinated  venous  instead  of  arterial  blood  was 
injected  into  a  branch  of  the  mesenteric  vein,  and 
upon  each  occasion  where  sucli  an  operation  has  been 
perffirmetl  a  negative  result  has  been  obtained.  With 
the  evidence  thus  furnished  the  conclusion  may  be 
warrantably  drawn,  that  oxygenated  blood  in  some 
manner  influences  the  liver,  so  as  to  lead  to  the 
production  of  glycosuria.  It  may  be  inferred  that, 
contrary  to  the  effect  of  venous  blood,  it  promotes  the 
transformation  of  amyloid  substance  into  sugar.  The 
suggestion  naturally  occurs  that,  what  has  been  stated 
above,  alFords  an  explanation  of  the  glycosuria  oc- 
curring after  Bernard's  puncture  of  the  fourth  ven- 
tricle and  the  various  lesions  of  the  sympathetic. 
Without  any  new  agent  being  called  in,  sufficient  is 
presented  in  tlie  state  of  the  blood  to  account  for  the 
production  of  sugar  that  occurs.     By  a  vasomotor 
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paralysis  affecting  tlie  vessels  of  the  chylopoietic 
viscera^  the  blood  will  ri^arh  the  portal  syeteiiij  with-  nwuin" 
out  having  become  dearterialised  in  its  natural  way ; 
and  in  this  state  it  has  been  shown  by  the  experiiuents 
narrated  to  possess  the  property  uf  acting  within  the 
liver  in  tsuch  a  manner  m  to  determine  the  production 
of  glycosuria. 

It  lias  long  been  known  that  Bernard's  puncture 
induces  a  hypera,*mic  state  of  tlie  chylopoietic  viscera. 
Schifl'  asserted  many  years  ago  that  lesion  of  the 
nervous  centre  in  the  iTgion  of  Bernanl's  puncture 
w^as  accompauied  by  a  dilatation  of  tlie  small  vessels 
of  the  intestines  and  liver,  producing  a  kind  of  para- 
lytic hyperiemiaof  tliese  organs.  The  sanu?  condition 
lias  been  noticed  to  have  been  produced  through  the 
medium  of  injury  to  the  sympathetic. 

Dr.  Pavy  states  that  ^one  of  the  main  points  I 
have  brought  forward  is  tliat  the  effect  of  blood  un- 
duly charged  with  oxygen  reaching  tlie  liver  by  tlie 
portal  vein  is  to  occasion  glycosuria.' 

'  It  happens  that  this  is  just  the  state  into  which 
the  portal  blood  is  tlirown  by  vasomotor  pai^alysis 
affecting  the  vessels  of  the  chylopoietic  viscera, 
and  such,  I  consider,  constitutes  the  key  to  the  ex- 
]>lanatiou  of  the  saccharine  condition  of  the  urine  in 
diabetes.  It  may  be  observed  by  superficial  examin- 
ation in  the  case  of  division  of  sympathetic  in  the 
neck,  that  not  only  is  there  a  hyperanuic  condition  of 
the  ear,  but  that  the  veins  contain  much  redder 
blood  than  natural  In  fact  the  blood  passes  with 
such  velocity  and  in  such  volume  through  the  ailected 
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part  that  it  does  not  become  properly  dearterialised* 
A  similar  state  existing  in  connection  with  the  vessels 
of  the  chylopoietic  viscera  will  give  what  is  sufficient 
to  produce  glycosuria.  Without  any  new  agent  being 
brought  into  the  question,  tlie  swift  passage  of  blood  , 
through  the  vessels,  in  such  a  manner  as  to  cause  it  ■ 
to  arrive  at  the  portal  vein  in  an  imperfectly  de- 
arterialised  condition,  will  supply  all  that  is  wanted  M 
10  account  for  the  unnatural  passage  of  sugar.  In 
the  vasomotor  paralysis,  which  observation  shows  is 
produced  by  lesions  of  the  nervous  system  that  give 
rise  to  glycosuria,  we  have  a  condition  that  leads  to 
the  presence  of  imperfectly  dearterialised  blood  in 
the  portal  vein,  and  in  this  presence  of  imperfectly 
dearterialised  blood  in  the  portal  vein  we  have  a  con- 
dition that  suffices  to  determine  the  escape  of  sugar 
from  the  liver  in  a  manner  to  produce  a  diabetic 
state  of  the  urine. 

'Physiologists  have  referred  tlie  production  of 
glycosuria,  under  the  circumstances  alhided  to,  to 
hypera^mia  of  the  liver.  Doubtless  hyperiemia  of  the 
liver  accompanies  the  exalted  flow  of  blood  noticed 
through  the  other  viscera  of  the  abdomen,  but  it  is 
not  specially  this  which  is  required  to  account  for  the 
phenomenon,  I  have  already  stated  that  I  have  not 
found  glycosuria  follow  division  of  all  the  nerves 
passing  in  the  lesser  omentum  to  tlie  liver,  an  opera- 
tion which  miglit  be  ratlier  expected  to  cause  hy]>er- 
asmia  of  the  organ  by  paralysis  of  the  coats  of  the 
artery/ 

We  know  that  by  operating  upon  the   medulla 
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oblongata  and  the  sympathetic  system  diabetes  may  Patr. 
be  ariificially  produced;  bot  it  is  not  necessary  that  /  — 
attention  should  be  confined  to  these  structures,  for  nwaiitM 
Eulenberg  has  shown  that  the  state  of  the  arteries  is 
affected  by  lesions  of  certain  parts  of  the  grey  matter 
of  the  brain,  probably  because  spots  at  the  surface  of 
the  brain  stand  in  tlie  position  of  cerebral  vasomotor 
centres,  or  at  least  of  inhibitory  centres  of  the  activity 
of  the  vasomotor  system.  It  may  happen,  therefore, 
that  diabetes  may  arise  either  from  a  lesion  affecting 
and  involving  a  loss  of  power  in  vasomotor  centres, 
or  a  lesiim  in  some  part  or  other  of  tlie  cerebro-spinal 
system  leading  to  an  inhibitory  inlluencc  being  ex- 
erted upon  them.  Bouchard  has  also  called  attention 
to  the  frequent  absence  of  knee-jerk  in  diabetic 
patients. 

The  outcome  of  various  investigations,  then,  seems 
to  be  that, 

1.  The  vagus  is  the  sensory  nerve  of  the  hver, 

2.  That  after  section  of  the  vagus,  sugar  appears 
in  the  urine  only  after  stimulation  of  the  upper  end 
of  the  cut  nerve. 

3.  That  puncture  of  the  fourth  ventricle  causes 
glycosuria,  when  the  nucleus  of  tlie  vagus  is  wtntntled* 
This  irritation  of  the  vagus  centre  acts  by  inhibiting 
the  vasomotor  centre  of  the  liver,  and  thus  produces 
diabetes.  When  this  irritation  is  removed  sugar  dis- 
appears, and  in  this  respect  the  effect  of  this  irritation 
differs  from  that  produced  when  the  vasomotor  nerves 
of  the  Uver  are  divided,  as  in  the  latter  case  the 
glycosuria  is  found  to  be  more  persistent. 
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4.  That  irritation  of  some  of  the  branches  of  the 
vagus  is  followed  by  glycosuria.  This  is  especially 
the  case  with  the  piihiionary  branches,  as  their  stim- 
ulation by  air  inhibits  the  vasomotor  nerves  of  the 
liver. 

5.  Tliat  the  irritation  of  these  pulmouaiy  branches 
by  carbonic  oxidcj  ether,  chloroforni,  etc,  before  the 
stage  of  narcosis  is  reached,  explains  the  presence  of 
sugar  under  such  circumstances. 

G,  Tliat  tlie  good  effects  of  opium  and  its  salts, 
especially  codeia,  ai^e  probably  due  to  the  fact  that 
they  lessen  the  reflex  inhibition  in  the  liver. 

7,  That  'reflex  inhibition  may  foUuw  irritation  of 
other  parts  of  the  encephalon,  and  possibly  also  of 
sympathetic  ganglia,  as  well  as  of  the  roots,  trunks, 
and  branches  of  cerebro-spinal  nerves.' 

8,  That  '  the  diabetes  wliicb  has  l>een  observed 
aiYer  injuries  of  tlie  cerebral  lobes  in  raan»  of  the 
cerebelloin  in  animals  by  Eekhard,  of  the  superior 
cervical  gangUon  by  Pavy,  of  the  optic  thalanii, 
cerebral  peduncles,  pons  Viu^ohi,  middle  peduncles  of 
the  cerebellum,  and  of  the  cervical  sympatlietic  cord 
and  sciatic  nerve  by  Schiff^  is  probably  due  to  this 
cause,  as  in  all  these  cases  it  is  only  tem|>orary  and 
not  permanent.  Irritation  of  the  sciatic  nei-ve  iu 
man  seems  to  have  the  same  effect  as  in  animals,  for 
temporary  diabetes  luis  been  observed  during  an 
attack  of  sciatica.' 

9,  Tliat  a  brisk  circulation  of  arterial  blood 
through  the  liver,  especially  through  the  hei>atic 
artery  (because  the  blood  from  this  vessel  enters  tlie 
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portal  vein,  and  increased  circulation  in  the  hepatic 
artery  leads  to  the  same  phenomenun  in  the  portal     . 
vein),  is  a  main  factor  in  the  production  of  sugar  ra^iMt"* 
in  the  liver. 

10.  Tliat  tliis  increased  cirrnlation  through  the 
hepatic  artery  may  be  induced  by  any  cause  that 
raises  the  pressure  of  blood  in  the  arteries  generally, 
or  by  any  cause  that  induces  dilatation  of  the  hepatic 
artery,  the  general  arterial  pressure  remaining  the 
same* 

11.  That  the  blood  globules  are  tlie  chief  agents 
in  bringing  about  this  increased  production  of  sugar 
in  the  liver.  Some  observers  believe  that  they  ai*e 
so  by  containing  the  ferment  (pancreatic  or  other) 
on  which  the  transformation  of  glycogen  into  sugar 
depends. 

12.  That  the  vasomotors  of  the  liver  have  their 
origin  in  the  vasomotor  centre  of  the  medulla 
oblongata,  pass  a  short  way  down  the  cord,  and 
either  leave  the  cord  by  the  fibres  that  accompany 
the  vertebral  artery,  passing  in  them  to  the  lower 
cervical  gangha,  thence  to  the  fii-st  dorsal  ganglion, 
and  so  through  the  upper  portion  of  the  dorsal 
ganghated  cord  to  the  splanchnic,  the  cceliac  gangha, 
and  the  hepatic  vessels  ;  or  else  pass  wholly  down 
the  cord  J  only  to  leave  it  by  communicating  branches 
that  lead  to  some  of  the  dorsal  ganglia. 

13.  That  the  condition  of  general  arterial  pres- 
sure, and  the  dilatation  of  the  hepatic  artery,  and  in  a 
less  degree  of  the  portal  vein,  are  under  the  govern- 
ance of  the  vasomotor  centres  ;  and  that  this  is  the 
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manner  by  which  this  system  of  nerves  is  associated 

in  diabetes, 

14.  That  tlie  connection  is  almost  invariably 
reflex,  and  that  the  vasomotor  system  generally 
aflbrds  the  centre  of  the  reflex  arc  and  the  exodic 
nerve.  In  most  cases  the  eisodic  nerve  is  from  some 
region  of  the  cerebro-spinal  system,  and  most  fre- 
quently is  some  branch  of  the  vagus. 

It  is  on  this  view  that  electricity  may  be  employed 
as  a  curative  agent.  It  is  recommended  that  electro- 
static currents  of  sparks  and  shocks  should  be  passed 
througli  the  liver  and  other  parts  of  the  body. 
Favourable  results  were  obtained  by  Dr,  Clemens  of 
Frankfort-on-Main  by  employing  induced  curreots  in 
the  direction  from  tlie  back  of  the  neck  to  the  liver. 
This  can  only  have  been  by  modiflcation  of  the  calibre 
of  the  hepatic  arteries. 

15.  That  that  form  of  glycosuria  that  depends  on 
imperfect  combustion  of  sugar,  due  to  a  want  of  the 
ferment  which  should  prepare  it  for  oxidation  rather 
than  to  the  want  of  oxygen  itself,  has  little  to  do  with 
the  sympathetic  system. 
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Undkr  tlie  head  of  neurasllienia  somctlnDg  wiU  be 
said   about   variation   in   the   movement,   sensation, 
and  serretions  of  the  stomach.    A  morbid  condition 
of  the   vasomotor  nerves   is   a   necessary  factor  in 
innammation  anywhere.     In  considering  diseases  of 
tlie  stomach,  itwonkl  therefore  be  impossible  to  leave 
this  nervous  system  without  reference*     In  gastric 
lesions,  too,  are  found  the  varioiLs  metliods  by  which 
the  vasomotors  of  a  part  are  affected,  direct  excite- 
ment of  their  peripheral  termination,  as  by  certain 
poisons  taken  into  the  stomach  itself,  by  some  morbid 
influence  affecting  the  vasomotor  centres  higher  np 
in   the  course  of  the  gangliated  cord,  in  the  spinal 
cord,  or   in   the   medulla   obh>ugata ;  or   by    reflex 
action  set  up  by  irritation  from  a  distant  organ*     It 
has  been  seen  also  that  as  regards  blood  supply  the 
vasomotors  play  a  not  unimportant  part  in  secretion, 
though  the  strictly  chemical  elal>oration  is  the  work 
of  cerebrO'Spinal   nerves.     In    secretion   of  gastric 
juice,  therefore,  the  role  played  by  the  vasomotor 
must    be    considered,    nerve    disturbance    vitiatincr 
secretion,  and   as  is  so  common  in  the  sympathetic 
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plexuses,  vitiated  secretion  or  any  organic  abnormality 
setting  up  nerve  disturbances. 

Most  of  the  experiments  on  the  coeliac  plexus  t»«"ro»^ 
prove  that  it  is  sensitive  to  pain.  In  a  similar  way 
hyperajstliesins  are  met  with  of  the  solar,  mesenteric, 
hypogastric  and  spermatic  plexuses.  That  lead  cohc 
is  connected  with  toxic  lesion  of  the  sympathetic  (as 
of  other  nervous  tissues)  seems  proved  by  its  associa- 
tion with  the  small  hard  pulse  due  to  cramped 
narrowing  of  the  whole  peripheral  arterial  system, 
with  %vhiteness  and  coldness  of  the  face  and  extremi- 
ties. The  cardiac  energy  is  diminished  ;  the  apex 
beat  is  scarcely  felt ;  the  pulse  may  vary  from  30  to 
60  in  the  minute.  In  a  few  cases  lesion  of  the 
sympathetic  has  been  found.  In  one  there  was  an 
increase  of  volume,  and  a  greyish  yellow  colour  of 
the  a!)dominal  ganglia ;  in  the  other  sclerosis  of  tlie 
connective  tissue  in  the  ca4iac  plexus.  Asthma, 
vertigo,  perspiration,  tenesmus,  suppression  of  urine 
and  palpitation  are  all  met  with  in  connection  with 
lead  colic. 

The  two  following  cases  show  a  divergence  as  re- 
gards sensation  that  is  interesting.  A  gentleman,  aged 
60,  became  suddenly  affected  with  acute  myelitis. 
In  the  course  of  two  or  three  hours  he  became  abso- 
lutely  paraplegic  (motor  and  sensory);  the  sphincters 
were  useless.  There  was  girdle-pain  just  above  the 
umbilicus,  up  to  which  spot  anaesthesia  was  complete. 
In  tlie  eight  days  he  lived,  his  appearance  was  re- 
markable from  the  very  intense  intestinal  distension. 
Under  ordinary  circumstances,  such  distension  would 
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have  caused  much  pain  ;  but,  although  he  resembled 
a  barrel  in  appearance,  he  compLained  of  no  paiu 
below  the  umbihcus,  thougli  the  pain  and  distress 
above  this  pointy  consequent  partly  on  the  impossi- 
bility of  diaphragmatic  action,  was  considerable. 
The  other  case  was  that  of  a  young  lady,  aged  17, 
not  hystericaL  It  was  thought  she  had  tried  her 
spine  by  over- riding.  Constipation  had  been  trouble- 
some for  six  months  before  her  illness,  and  it  persisted 
as  a  marked  symptom  for  many  weeks,  as  a  rule. 
Very  large  and  drastic  enemata  were  retained,  but 
from  time  to  time  fecal  masses  were  got  rid  of»  in  one 
of  which,  on  a  single  occasion,  were  found  some  peas 
which  she  had  eaten  raw  or  imperfectly  cooked  fully 
two  months  before;  the  peas  had  sprouted  in  the 
bowel  The  agony  this  girl  experienced  was  extreme 
the  symptoms  being  those  of  almost  complete  paralysis 
of  the  plexuses  of  the  sympathetic  that  rule  peristaltic 
movement.  In  this  case  there  was  tenderness  along 
the  spine  from  the  mid-dorsal  region  down  to  the 
coccyx.  The  case  must  be  classed  under  the  heading 
of  neurasthenia,  possibly  with  hereditary  predisposi- 
tion, the  mother  having  been  a  martyr  to  gastric  neu- 
ralgia ;  as  it  would  not  be  likely  that  increased  inliib- 
ition  of  peristaltic  movement,  due  to  irritation  of  the 
splanchnics,  would  persist  for  so  long  a  period. 

The  neurasthenia  of  the  abdominal  sympathetic 
in  adult  life  may  be  only  due  to  premature  old  age. 
The  deficiency  of  peristaltic  action,  and  often  more  or 
less  of  intestinal  secretion  that  is  often  met  with  in 
old  age,  depends  on  exhaustion,  on  deficient  blood- 
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supply,  quantitative  or  qualitative^  to  the  parenchy* 
mal  ganglia,  or  ou  commencing  atrophy  of  the  spinal 
cord ;  and  is  simulated  much  earlier  in  life  by  any 
thing  that  depresses  power,  such  as  various  exhaustive 
diseases,  the  nerve-fatigue  consequent  on  coition,  pro- 
longed travel,  &c.  Very  little  is  known  in  regard  to 
the  movements  of  the  stomach,  but  the  motor  fibres 
to  this  organ  are  supposed  by  Flint  and  Yon  Braam 
to  be  in  the  vagus ;  but  Fhnt  thinks  that  they  are 
derived  by  the  anastomosis  of  this  nerve  with  the 
sympathetic.  The  peristaltic  movement  of  t]ie  intes- 
tines, though  automatically  excited  by  tlie  parenchy- 
mal ganglia,  yet  seem  capable  of  receiving  accelerating 
influences  from  the  sympathetic,  but  not  through  the 
splanchnics.  The  vagus  has  no  influence  on  them  (Von 
Braam  and  McKendrick).  According  to  the  latter 
writer,  the  accelerating  nerves  are  from  the  abdomi- 
nal sympatlietic  ganglia,  while  the  inhibitory  fibres 
are  from  the  lumbar-spinal  nerves.  The  descending 
colon  and  rectum  receive  motor  fibres,  according  to 
Nasse,  from  the  plexus  around  the  mesenteric  artery. 
The  most  generally  received  views,  then,  are  that  the 
stomacli  and  intestines  contain  in  their  parietes  ganglia 
which  send  out  motor  fibres  to  the  visceral  muscles 
{Budge,  Kolliker,  and  McKendrick),  and  that  these 
ganglia  are  stinuilated  reflexively  by  fibres  running  to 
them  from  the  mucous  membrane  (Henle).  Moreover, 
these  ganglia  receive  other  fibres  from  central  ganglia 
in  the  stomach,  through  the  vagus,  ami  in  the  intes- 
tines through  tlie  lumbar  cord  and  sympathetic.  The 
idea  of  PflUger  s,  that  the  splanchnics  are  inhibitory 
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nerves  of  peristalsis  for  the  intestines,  is  disposed  of 
by  the  experiments  of  Basch,  which  show  that  these 
nerves  only  secondarily  affect  the  intestinal  movement 
by  tlieir  action  on  the  circulation  in  the  gut ;  but 
Vulpian  asserts  tliat  the  arrest  of  movement  in  the 
small  intestines,  consequent  on  faradisation  of  the 
great  splanchnic  nen^e,  ciin  be  obtained  without  ap- 
preciable change  in  the  intestinal  vessels.  Galvani- 
sation of  the  vajrns  only  causes  pallor  of  the  intestinal 
vessels  indirectly,  by  influencing  the  whole  circulation 
througli  abnormal  inhibition  of  cardiac  action. 

To  return  for  the  moment  to  lead  colic.  Both 
theories  as  to  tlie  rationale  of  the  symptoms  }X)int  to 
the  sympathetic  system.  One  is  that  lead  colic  Li 
due  to  a  constriction  of  the  intestines  due  to  the 
special  imtation  of  the  lead  on  the  ganglionic 
plexuses  of  the  sympatlietic,  destined  to  the  intes- 
tine ;  and  that  the  constipation  is  the  result  of  this 
contraction.  The  other  theory  suggests  that  the 
lead  acts  as  an  excitant  on  fibres  contained  in  the 
splanchnic  nerve,  producing  a  relaxation  of  the  in- 
testinal muscular  tone,  the  constipation  l)eing  the 
result  of  the  inertia  of  this  tunic.  In  choosing 
between  tliese  two  tlieories,  both  of  which  are  some- 
what hypothetical,  it  is  well  to  look  at  the  teachings, 
sparse  as  they  are,  of  pathological  anatomy.  Con- 
striction and  apparent  thickening  of  the  muscular 
coats  of  the  large  intestine  have  been  found,  and 
an  increase  of  the  connective  tissue,  and  atrophy  of 
the  nervous  tissue  in  the  abdominal  ganglia  of  the 
sympathetic.     Segoud  found  the  same  condition  ia 
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several  cases  of  endemic  colic  at  Cayenne.  Tanquerel     rATii- 
des   Planches  narrates  a  case   m  which   there   was  „.  — , 
marked  enlargement  of  a  nnmber  of  the  abdominal  ^«^^"»«* 
ganglia.     Also  Seeligm tiller  speaks  of  two  autopsies, 
in  one  of  which  there  was  increase  of  colour  and  a 
greyisli  yellow  colonr  of  the  abdominal  gangha ;  in 
the  other   sclerosis  of  the  connective  tissue  in  tlve 
ccBliac  plexus. 

In  the  absence  of  knowledge  as  to  lesion  of 
nervous  centres  in  lead  colic,  it  is  difficult  to  ex- 
plain the  pain  except  on  the  hypotliesis  of  irritation 
and  compression  of  the  intestinal  nerves,  this  com- 
pression being  induced  by  this  spasmodic  constriction 
of  the  gut.  Constipation  would  be  a  necessary  ad- 
junct to  tliis  spasmodic  state,  and  although  it  may  be 
true  that  it  is  due,  in  part  at  least,  to  the  cessation 
of  the  intestinal  secretion  by  contraction  of  the  blood 
vessels,  this  coudilion  is  liardly  necessary  for  its 
explanation. 

The  symptoms  of  lead  coHc  in  part  may  be 
impared  to  those  of  tliat  form  of  angina  pectoris 
associated  Avith  cardiac  spasm  and  liigli  ai'terial 
tension. 

The  colic  of  lead  in  no  respect  differs  from  other 
varieties  of  cohc  except  in  its  causation.  Cohc  in 
general  is  intestinal  spasm,  and  it  may  be  produced 
from  direct  or  reflex  irritation.  Chill  to  the  surface 
of  the  body  is  not  a  very  unusual  cause  of  the 
latter  kind  ;  but  it  is  most  frequently  induced  by  the 
presence  of  deranged  bile  or  of  some  otlier  vitiated 
secretion   in  the    bowel,  or  by  the   presence  of  an 
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undigested  and  indigestible  article  of  food.  It  is  most 
probable  that  the  ganglionic  centres  in  the  coats  of 
the  intestines  receive  tlie  primary  irritation ;  but 
Warburton  Begbie  calls  attention  to  the  part  played 
by  the  vagus  in  the  movement  of  the  intestines.  It 
has  been  already  stated  that  the  influence  of  this 
nerve  on  the  intestinal  circulation  is  probably  through 
Its  inliibitory  action  on  the  heart.  But  Begbie  states 
that  it  has  been  shown  by  carefully  conducted  ex- 
periments, that  the  pneumogastric  nerves  possess  an 
influence  on  the  movements  of  the  intestinal  canal. 
Such  exj>eriments  have  exhibited  the  contractions  of 
the  muscular  coats  of  the  intestines  under  the  appli- 
cation of  electrical  irritation  to  the  vagi  of  as  rapid 
and  violent  a  character  as  those  of  voluntary  muscles 
when  their  motor  nerves  have  been  subjected  to  a 
similar  irritation.  Again,  when  on  irritating  the 
gangbonic  plexuses  surrounding  the  aorta,  by  means 
of  the  rotary  apparatus,  the  small  intestines  and 
colon,  which  had  been  previously  wholly  inactive, 
when  the  current  began  to  operate,  were  seized  with 
universally  a<?iive  inovements,  which  continued  for 
a  long  time  after  the  current  was  interrupted.  It  is 
of  further  interest  to  note  that  among  central  por- 
tions of  the  nervous  system  it  is  the  medulla  ublon- 
gata  which,  wlien  irritated  by  the  galvanic  current, 
excites  in  a  decided  manner  the  movements  of  the 
stomacli  and  the  intestinal  canal.  Budge  saw  the 
same  result  produced  in  rabbits,  but  in  a  Jess  degree^ 
by  irritation  of  the  cerebellum. 

Tlie  spinal  cord  and  cerebrum  possess  no  such 
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influence.     M.  Martineau  has  pointed  out  that  while 
the  pneumogastric  nerve  is  more   especially   distri-  y^^^^^^j 
buted,  as  is  well  known,  to  the  stomach  and  liver,  a  'i^**^^*®* 
portion  of  the  right  nerve  passes  to  the  semi-lunar 
ganglia  to  anastomose  with  t!ie  splanclinic  nerves  of 
ihe  great  sympathetic,  and  thus  to  form  the  solar 
plexus.     Galvanisation  of  tlie  soJar  plexus,  and    of 
the   superior    mesenteric    ganghon,    equally   causes 
contraction  of  ihe  small  intestine  and  more  rarely 
of  the  large.     Valentin  has  made  the  very  important 
observation  that  an   irritation  of  tlie  fifth  nerve  at 
the  base  of  the  skuU  invariably  gives  rise  to  peri- 
staltic movements  of  the  small  intestines,  especially 
of  the  duodenum  and   upper  part  of  ihe  jejunum. 
Such  being  proved  experimentally,  we   can  under- 
stand the  occurrence  of  intestinal  spasm  or  colic  as 
tlie  direct  consequence   of  some  forms  of  cerebral 
irritation.    And  although,  as  Romberg  has  remarked, 
little    is    known    respecting    the   inlluence  which    is 
exerted  by  the  affections  of  the  spinal  cord  and  brain 
upon  spasm  of  the  bowels,  the  very  potent  operation 
of  the  emotions,  fears  and  fright  especially  but  in 
some  instances  also  joy,  in  increasing  the  movements 
of  the  intestinesj  is  thoroughly  appreciated.     There 
seems  Utile  doubt  therefore  that  in  the  lighter  forms 
of  cohc  the  excitant,  if  located  in  the  bowel  itself, 
irritates   fibrils    that   are  connected   with   the  small 
sympathetic   gangha   in    the   coats  of  the  intestine, 
that   the   effect  of  their  nTitation   is  spasm  of  the 
bowel,  with  pain  as  its  consecjuence,  the  pain  being  of 
sensory  nerves  of  the  sympathetic  itself.     If  however 
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the  irritation  be  excessive,  its  effect  is  carried  farther 
and  travels  by  way  of  spinal  cord  to  medulla  oblon- 
gata, being  reflected  down  the  vagus  to  the  intestinal 
muscles,  causing  a  greater  wpasra  and  a  more  intense 
form  of  pain,  Eulenberg  and  GuttmaUj  howeverj 
believe  tliat  pain  may  reach  the  aensorium  through 
the  splanchnic  nerves,  through  the  rami  communi- 
cantes  and  filaments  in  the  posterior  roots  and 
posterior  columns.  I\»ssibly  both  modes  of  conduc- 
tion may  l>e  used  indiflerently.  It  is  an  instance  of 
which  there  are  so  Piany,  of  parenchymatous  gangUa 
possessmg  a  certain  independence  of  action,  but 
associated  with  the  higher  nervous  centres  botli  by 
accelerating  and  inhibitory  nerves. 

It  IS  not  always  easy  to  diagnose  colic  from 
enteralgia.  The  latter  is  apparently  a  neuralgia  of 
the  sympathetic  J  although  increased  by  the  presence 
of  indigestible  substances  in  the  intestine^  or  vitiated 
secretion,  and  augmented  also  by  any  peristaltic 
movement  of  tlie  boweh  It  is  very  frequently 
ciated  with  gout,  and  in  such  cases  resists  ordinary 
treatment,  unless  this  is  condjined  with  gouty  thera- 
peutics. Enteralgia,  however,  exists  as  one  of  the 
phenomena  of  neurasthenia,  Dr.  Allbutt  thinks, 
more  often  in  the  melancholic  than  in  tlie  brisk 
neurotic,  but  tliis  may  well  be  from  the  frequent 
association  of  melancholia  with  a  gouty  history*  The 
chief  seats  ai-e  tlie  umbilicus  and  the  right  iliac  fossa ; 
but  it  is  met  with  in  the  hepatic  plexus  of  the  colon. 
It  differs  from  colic  in  that  the  pain  is  seldom  so 
severe,  that  it  seldom  occurs  in  paroxysms  with  any 
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periodicity,  and  is  seldom  also  relieved  by  pressure, 
though  pressure  does  occasionally  relieve  and  is  often  ^.^—^ 
borne  well  like  other  sympathetic  neuralgias  its  ^^''^^'^ 
boundaries  are  more  diffused  tlian  in  neuralgia  of  a 
cerebro-spinal  nerve  ;  this  depends,  of  course,  on  the 
anatomical  distribution,  extension,  and  anastomoses 
of  the  sympathetic  nerves.  There  is  often  much 
flatulent  distension,  reheved  either  by  the  eructation 
of  flatus  or  its  discharge  per  rectum.  The  position  of 
the  pain  in  neuralgia  is  scarcely  sufficient  for  itself 
to  differentiate  this  from  colic,  as  in  the  latter  the 
pain  attacks  the  scrobiculus  cordis  or  the  umbilicus 
by  preference.  In  lead  colic*  however,  and  in  colic 
depending  on  morbid  or  on  retained  secretions,  the 
symptoms  are  commonly  associated  ^vith  ai*terial 
tension,  from  reflex  inhibition  of  heart  by  irritation  of 
the  medullary  centre  of  the  vagus.  It  is  sometimes 
associated  with  a  subjective  sensation  of  faintness  and 
a  sense  of  impending  death,  from  a  neuralgic  irrita- 
tion of  cardiac  nerves,  whilst  iu  enteralgia  there  is 
no  such  tension  and  the  pulse  is  depressed,  feeble  and 
irregular.  The  tongue  in  enteralgia  may  be  normal, 
and  tlie  bowels  are  not,  as  a  rule,  either  constipated 
or  relaxed,  whilst  in  bad  cohc  constipation  is  the 
rule,  and  iu  ordinary  colic  from  vitiated  secretion  it 
is  common  enough  to  meet  with  diarrlioea.  Enteralgia 
depends  upon  constitutional  causes,  comprised  under 
the  head  of  neurasthenia,  often  affecting  the  nervous 
system  as  a  whole,  but  occasionally  manifesting  tlieir 
rbid  efleets  in  some  of  the  plexuses  and  fibrils  of 

c  c 


J86     influence   of  the   Sl'MrAXHETlC  ON   DISEASE 


Path- 


Vj«e9t(nil 


the  abilaminal  syinpatlietic,  and  having  no  recognis- 
able pathologiciil  appearance. 

Various  painful  affections  of  the  rectum,  at  times" 
ahnost  amounting  in  intensity  to  colic^  are  met  with 
in  neurotic  cases.  Sometimes  tliis  seems  to  depend 
on  a  spasmodic  condition  of  the  detrusor  muscle, 
sometimes  it  is  an  hyperaesthesia  of  the  rectum,  and 
as  soon  as  any  fiecal  matter  enters  this  portion  of  the 
gut  it  is  ejectetl  with  pain.  More  often  it  is  a  pure 
neuralgia,  often  exceedingly  painful.  In  a  case  under 
the  writer's  care,  a  neurotic  case  of  very  marked 
degree,  the  pain  was  unceasing,  only  more  intense  at 
the  moment  of  defalcation.  The  most  careful  exami- 
nation failed  to  find  any  lesion,  and  it  only  passed 
away  on  the  substitution  of  a  neurosis  of  another 
organ.  A  form  of  neuralgia  by  no  means  common 
has  been  mentioned  by  Dr.  Myrtle.  It  is  purely 
neurotic  in  character  and  very  fitful  in  its  attacks, 
coming  on  at  long  intervals  and  when  the  subject  of 
it  is  apparently  in  the  best  form ;  he  will  go  to  bed 
perfectly  well,  and  awake  at  any  hour  with  a  gnaw- 
ing, grinding  pain  in  the  sphincter.  This  graduidly 
increases  in  intensity,  acquires  its  maximum  in  a 
few  minutes,  and  then  gradually  goes  off  without 
treatment. 

It  is  a  form  of  neuralgia,  and  produced  by  expo- 
sure to  cold,  either  from  the  bedclothes  getting  off 
the  part  or  beiug  too  scanty  or  insufficient  to  protect 
it.  During  the  day  it  may  arise  from  sitting  on  a 
cold  seat.  However  or  wlienever  caused,  it  is  at 
once  reUeved  by  the  application  of  warmth,     WTien 
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any  of  the  rectal  neuralgia  are  accompanied  by  spasm,     path- 
the  motor  inilucnce  (over  and  above  the  parenehy-     .  ~, 
matous  ganglia)  comes  from  tlie  plexus  round   the  neurowjs 
inferior  mesenteric  artery,  as  the  descending  colon 
and  rectum  receive  motor  fibres  from  thence. 


Pain  in  tlie  stomach  is  met  with  under  very 
variable  conditions.  It  may  be  caused  (1)  by  the 
pressure  in  its  interior  of  foreign  substances  of  an 
irritating  character ;  (2)  by  organic  diseases  altering 
the  abdominal  structure  of  its  coats  ;  (3)  by  perversion 
of  its  secretions  ;  (4)  by  perversions  of  innervation, 
either  proper  to  the  stomach,  or  reflected  from  otiier 
organs,  or  originating  in  the  nervous  centres.  By  the 
first,  pain  may  be  caused  by  a  spasmodic  contraction 
of  the  pylorus,  or  by  absolutely  wounding  nerves  in 
the  coats  of  the  stomach,  or  by  exciting  inflamma- 
tion. Foreign  bodies  of  all  kinds,  ur  corrosive  poisons, 
as  the  nuneral  acids,  arsenic,  antimony,  and  the  caustic 
alkalies,  come  under  this  category.  By  their  action 
gastric  pain  is  caused,  but  not  gastric  neuralgia,  and 
this  pain  is  often  associated  with  much  vasomotor 
disturbance  in  tlie  mucous  nieud)rane.  Of  orMuic 
diseases  which  alter  the  anatomical  structure  of  the 
coats  of  the  stomach,  the  most  common  are  inflam- 
mation, cancer,  and  chronic  ulcer.  In  the  case  of 
perverted  secretions,  the  pain  may  be  either  by 
direct  influence  of  the  morbid  secretion  on  the  nerves 
of  the  stomach,  or  more  indirectly  by  excitmg  spasms 
of  tlie  pylorus.  Pyrosis  is  a  pure  neurosis,  connected 
only  w^ith  the  vasomotor  system.     It  is  a  result  of  a 
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paretic  condition  of  the  vasomotors,  and  it  is  a  matter  of 
doubt  whether  tlie  fluid  itself  is  a  cause  of  gastralgia, 
or  whether  both  phenomena  are  the  consequences  of 
one  and  the  same  defect  of  innervation  ;  tlie  fart  that 
pain  is  somewhat  reheved  by  the  ejection  of  the  fluid 
from  the  stumacli  points  rather  to  the  former  theory, 
and  yet  there  is  no  special  cliemical  peculiarity  in 
the  fluid  of  pyrosis  that  would  seem  likely  to  render 
it  a  cause  of  j>ain.  The  fourth  vjiriety  of  gastric 
|juin,  however,  depends  on  no  coarse  lesion.  It  is  a 
iieiu\)sls.  It  is  a  question  as  to  the  nerves  affected, 
Ivomberg  divides  these  neuralgias  into  two  classes, 
those  of  the  solar  plexus  and  of  the  vagus,  and 
distinguishes  tlie  ftjrmer  by  the  attending  sense  of 
faintness,  while  the  latter  is  often  marked  by  perver- 
sion of  appetite. 

The  points  of  greatest  interest  are  the  conditions 
under  which  gastric  neuralgia  is  met  with.  It  is 
frequently  associated  with  other  neuroses,  with  neu- 
ralgia  of  bead  and  face,  with  liemicrania,  with  asthma, 
with  uterine  and  ovaiian  neuralgia,  with  the  complex 
states  expressed  under  tlie  terms  *  hysteria '  and 
'  hyjiochondriasis.*  The  frequency  of  gastric  neurosis 
in  hysteria  may  be  estimated  by  the  statement  of 
Briquet,  that  of  358  cases  of  this  affection,  only 
30  had  no  signs  of  gastralgia  or  epigastralgia,  130 
had  only  pain  at  the  epigastric  regions,  while  187 
had  both  pain  and  derangements  of  the  digestive 
functions  ;  and  this  autlior  states  that  the  latter  are 
among  the  first  symptoms  in  females  in  whom  hysteria 
is  slowly  developed.     This  statement  of  Briquet  is 


VISCERAL   NEUROSES 


389 


only  misleading  in  that  the  so-called  hysterical  case^ 
should  many  of  them  be  termed  rather  neurotic. 

But  in  some  the  defects  in  gastric  innervation 
are  the  result  of  reflected  irritation,  especially  when 
the  cause  is  seated  in  the  uterus.  Such  cases  are 
hysteric  as  regards  the  source  of  irritation,  often  not 
hysterical  in  the  ordinary  misused  meaning  of  this 
term.  He  nock  says  that  in  some  cases  of  this  aflec- 
tion  the  pain  has  been  known  to  occur  only  at  the 
menstrual  periods,  to  cease  with  pregnancy  and  to 
return  after  delivery.  This  form  is  ])retty  certain  to 
diminish  in  intensity,  and  even  to  disappear,  with 
advancing  life ;  whereas  gastralgia  in  persons  of  a 
neurotic  type  may  persist  to  old  age— at  any  rate  far 
beyond  the  climacteric  period- 
It  is  probable  also  tliat  giistralgla  as  well  as 
vomiting  depends  on  the  reflex  irritation  of  gdl-stones, 
of  dbeases  of  the  duodenum,  and  abdominal  aneurism, 
sometimes  also  of  disease  of  lungs  and  lieart,  especially 
pericarditis. 

It  is  not  often  that  gastralgia  owes  its  origin  to 
lesion  of  the  nervous  centres.  Dr.  Wilson  Fox,  how- 
ever, records  a  case  where  epigrastic  pain,  as  well 
as  vomitings  without  disease  of  the  stomach,  occurred 
in  connexion  with  haemorrhage  of  the  brain. 

The  most  frequent  form  of  this  neurosis  depends 
upon  local  and  constitutional  causes.  Anaemia, 
general,  and  anicmia  of  the  peripheral  nerves  and 
nerve  centres  of  the  stomach  itself,  gout  pre-eminently, 
exhaustion,  the  state  of  system  induced  by  chronic 
renal  disease,  especially  granular  kldru^v,  tlu-  i  om^kj. 
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quences  of  arterial  regurgitation,  the  influence  of 
malaria,  a  form  of  sluggish  digestion  which  leads  to 
very  imperfect  assiiuilation  of  food,  depressing  in- 
fluences of  a  moral  character  and  operating  through 
the  nervous  system,  grief,  fear,  anxiety  or  severe 
intellectual  effort,  probably  also  prolonged  alcoholic 
poisoning  (though  this  is  usually  complicated  by 
catarrh  of  the  stomach),  certain  kinds  of  shock  and 
tlie  abuse  of  tea  and  coffee,  are  some  of  the  etiological 
points  in  the  causation  of  this  afiection.  It  may  be 
hereditary. 

Of  the  symptoms,  pain  is  the  cliief.  It  may  be 
the  only  plienomenon ;  it  may  be  associated  with 
flatus  and  with  perverted  secretion.  The  most 
intense  case  that  ever  fell  under  the  notice  of  the 
writer  was  in  the  person  of  a  single  lady,  not  neurotic, 
not  hysterical,  briglit,  active,  practical  in  an  eminent 
degree.  She  was  approaching  middle  life.  She  had 
been  long  treated  by  starvation  diet  and  aperients^ 
with  the  effect  of  greatly  increasing  her  distress.  The 
pain  was  most  agonising,  and  was  markedly  associated 
with  a  sense  of  approaching  death.  Arsenic  and 
better  food  quickly  restored  her  to  health.  The  pain 
varies  greatly  in  duration  and  intensity.  It  generally 
becomes  intense  and  of  a  tearing  or  gnawing 
character. 

From  the  close  connection  of  the  solar  plexus 
with  cardiac  plexuses,  the  action  of  the  heart  is  often 
interfered  w^ith,  and  iiTcgularity  of  heart  ensues, 
foUow^ed  by  syncope.  It  is  interesting  also  to  note, 
in  connection  with  the  pathology  of  convulsion,  that 
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this  phenomenon  has  been  known  tu  be  a  result  of     path- 
the  pain.     The  pain  is  occasionally  somewhat  reheved       — 
by  pressure,  but  this  is  very  uncertain.     Frequently  neurosai 
the  slightest  pressure  cannot  be  borne.     There  is  no 
general  rule  as  to  the  time  of  the  attacks.     They  may 
be  irregular  or  periodicaL     They  may  be  most  intense 
before  the  ingestion  of  food,   and  be  relieved  by  a 
hearty  meal,  and  often  enough  by  one  that  would  be 
likely  to  be  indigestible  ;  oi',  on  the  otlier  hand,  they 
may  immediately  follow  a  meal. 

In  gastralgia  that  depends  on  reflex  irritation  the 
pain  is  usually  excessive  after  food,  and  is  frequently 
only  removed  by  the  rejection  of  the  meal  by  vomit- 
ing. It  may  last  for  several  hours  or  only  for  a  few 
minutes,  and  may  pass  away  with  eructation  of  gas 
or  with  vomiting  of  an  acid  or  an  alkaline  secrL4ion. 

In  a  class  of  case  somewhat  different  the  gas- 
tralgia is  accompanied,  not  caused,  by  some  depraved 
state  of  the  gastric  secretions.  Here  the  same  in- 
fluence, that  induces  the  jiain  leads  also  to  the  im- 
perfect or  perverted  elaboration  of  the  secretion. 
The  symptoms  frequently  include  a  coated  tongue, 
such  as  is  seen  in  very  subacute  gastric  catarrh,  with 
flatulence  either  constipation  or  a  rather  worryiug 
diarrhoea,  tlie  intestinal  dejections  being  small  but 
frequent.  Vomiting  is  a  very  vainable  phenomenon 
in  gastric  neuralgia.  It  is  frequently  present,  it  is  as 
frequently  absent,  and  its  presence  or  absence  cannot 
be  predicted  in  any  given  case,  excejjt  that  it  is  more 
hkely  to  occur  in  cases  in  Mdiich  tlie  neuralgia  depends 
on  a  gouty  state  of  system,  or  excess  of  alcohol  or 
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of  tea  or  coffee,  even  where  there  is  no  superadded 
catarrh,  and  perhaps  in  instances  in  which  the  ailment 
has  been  caused  by  prohmged  and  excessive  intellec- 
tual exertion.  It  is  especially  present  in  the  form 
that  owns  a  reflex  irritation  as  its  cause,  and  more 
particularly  wlien  the  starting  point  uf  the  reflex 
irritation  hes  in  the  bile  ducts,  in  the  kidneys,  in  the 
uterus  or  ovaries.  Eeflex  vomiting  without  gastralgia 
is  so  common  under  these  circumstances,  that  its 
presence  accompanying  reflex  gastric  neuralgia  is  not 
to  be  wondered  at.  The  recognition  of  this  gastric 
neurosis  depends,  therefore,  upon  some  of  the  follow- 
ing considerations : 

1.  The  presence  of  some  of  tlie  causes  above 
detailed  that  lead  to  nerve  exhaustion,  or  the  fact 
that  the  patient  is  one  of  a  neurotic  family,  or  has 
some  neurotic  history  from  early  age,  or  in  himself 
or  among  his  nearest  kin  has  manifested  gout  in  any 
form,  or  phthisis,  tlic  latter  disease  being  frequently 
associated  with  a  neurotic  history. 

2.  Tlie  co-existence  of  other  neuralgise  or  neuroses, 
or  the  fact  that  such  morbid  conditions  have  preceded 
the  aflbction  of  the  stuinach,  or  alternate  with  more 
or  less  periodicity  with  the  attacks  of  pain. 

3.  Except  wdien  anaemia  is  present,  the  tolerably 
healthy  appearance  of  tlie  patient,  notwithstanding 
the  frequency  of  the  paroxysms  of  pain  and  their 
degree ;  in  a  w^ord,  the  disproportion  shown  between 
the  severity  of  the  gastric  symptoms  and  the  general 
state  of  the  patient. 

4    The  fact  that  pain  is  most  liable  to  recur  when 
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the  stomach  is  empty  and  to  be  relieved  by  a  full 
meal,  leaving  out  the  theory  that  the  pain  is  caused 
by  nervous  exhaustion. 

5.  The  complete  remission  of  the  pain — a  dia- 
gnostic  mark  that  is  not  wholly  trustworthy,  as  these 
remissions  are  sometimes  met  with  in  gastric  ulce- 
rations and  in  cancer. 

6.  The  absence  of  pyrexia  has  its  value  in  dia- 
gnosis, but  there  is  often  no  pyrexia  in  ulcer  and  in 
cancer  of  the  stomach. 

7.  Exactly  the  same  may  be  said  of  the  fact  that 
the  tongue  is  unaflected.  The  clean  tongue  diffe- 
rentiates the  gastric  neurosis  from  catarrhal  and 
inflammatory  changes,  but  by  no  means  from  all  other 
affections  of  the  stomach, 

8.  The  presence  of  vomiting  is  of  Uttle  use.  It 
may  be  present  or  not  in  gastric  neuralgia.  When 
present  the  patient  usually  derives  relief  from  the 
ejection  of  fluid. 

As  to  the  pathology  of  this  ailment,  it  is  in 
accordance  wdlh  its  nature  that  pathological  anatomy 
should  leave  no  traces  of  morbid  action.  This  is 
only  what  is  so  constantly  met  w4tli  in  morbid  con- 
ditions affecting  the  sympathetic.  Among  the  autho- 
rities collected  by  Chapin  under  neuralgia  of  the 
solar  plexus,  Autenreith  and  Romberg  have  included 
certain  painful  affections,  presumably  of  the  stomach, 
occurring  in  the  epigastric  regions,  and  which  they 
consider  to  be  distinct  from  ordinary  gastralgia, 
which  is  an  affection  of  the  vagus.  With  regard  to 
the  diagnostic  symptoms  of  this  neuralgia,  llomberg 
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says,  *the  feeling  of  weakness  accompanying  the 
pain,  the  sensation  of  coldn^s  of  which  the  patient 
often  complains,  the  disturbed  circulation^  anxious 
look,  and  feeling  of  impending  dissolution  are  patho* , 
gnomonic.'  He  believes  the  cardialgia  sometimes 
accompanjring  intermittent  fever,  and  mentioned  by 
Borsieri,  to  be  due  to  implication  of  the  solar  plexus, 
Wittmaach  supports  Bomberg's  ideas,  and  adds,  as 
farther  diagnostic  points,  that  nardialgia  does  not 
occur  so  frequendy  in  young  persons,  is  less  often 
associated  with  menstrual  disorders,  and  does  not 
last  so  long  as  gastralgia.  Valz,  in  one  case  of 
f^oehac  neuralgia,  found  the  nerve  pressed  upon  by 
cancer  of  the  pancreas,  but  in  eighteen  other  cases  ^ 
no  lesion  was  found,  Bamberger  and  Henock  do  not 
beUeve  in  the  occurrence  of  this  affection,  but  think 
that  every  form  of  gastralgia  is  due  to  implication 
of  the  vagus.  Eulenberg  and  Guttman  state  that 
anatomy  and  physiological  experiment  certainly  show 
that  twigs  from  the  solar  plexus  take  part  in  the 
innervation  of  the  stomach,  but  in  no  way  prove  that 
sensory  nerves,  having  a  reflex  action  on  the  stomachy 
come  from  the  same  source.  The  truth  seems  to  be 
that  in  almost  all  cases  both  the  vagus  and  the 
sympathetic  are  affected.  There  seems  to  be  no 
doubt  that  the  vagus  is  not  the  only  nerve  connected 
with  the  stomach  containing  sensory  filaments.  It  is 
equally  without  doubt  that  most  of  the  sensory 
filaments  of  the  stomach  ai'e  included  in  that  nerve. 
The  sensory  fibres  of  the  sympathetic  portion  of  the 
solar  plexus  must  be  wholly  ignored.     But  if  most  of 
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the  pain  may  travel  through  the  Tagus,  it  ta  cerlain 
that  the  attacks  of  syncope,  the  aguish  paroxy^mn  the 
epigastric  sinking,  the  frequent  pyrosis^  the  alleralioii 
or  perversion  of  the  gastric  secretions,  own  a  Hymj^* 
thetic  or  a  vasomotor  origin,  and  are  connei^ted  either 
with  changes  in  the  vascular  supply  of  the  stomach 
itself  or  with  the  connection  of  the  gastrit!  !*ym|)a- 
thetic  with  the  plexuses  of  other  organs*  Nay»  more* 
in  one  form  the  gastric  neuralgia  is  evidently  the 
result  of  anaemia  affecting  the  vagua.  This  ana^^niia 
may  be  general,  and  it  may  then  Ix*  a  question  a^  to 
whether  the  centre  of  the  vagus*  or  it*  periphery  is 
mainly  affected. 

But  in  many  cases  it  is  proved  by  the  action 
of  remedies  to  be  ihv  periphery,  nrul  thi?i  local 
anaemia  is  completely  under  the  itdluence  of  vaiso- 
motor  action.  It  km  thin  furm  that  in  mi  i|iiickly 
remedied  by  the  ingcfiliun  of  food*  the  irritatinn  id* 
the  food  leading  to  a  bcHcr  bUmd  supply  in  tln! 
stomach,  and  thereby  nnuriHliinj^  and  rtninidnling  the 
peripheral  branches  of  the  vagu^  in  a  nonnal  nnunier  ; 
and  once  again,  to  go  over  old  gronntl,  tint  Nlmre 
taken  by  tlie  .Hyni|>athoti(»  in  thin  dimm«e  U  ren«l*'ntil 
more  probable  by  ilie  a^miciati(»n  «»('  uthtT  ncuroaeH, 
confessedly  sympathetic,  With  tlie  gafttii*'  pani,  nr 
their  alternatiouH  witli  it.  Here,  again,  in  tlie  mutual 
dependence  met  with  nf  ihit  Hynipatlietic  and  tho 
cerebro-spinal  nerves,  A«  in  eJti^phibalmic  guUru,  an 
in  angina  pectorliii  iia  in  hyperidin^ibp  lui  in  this 
severer  forms  of  colic^  both  ayittenm  of  neivea  aru  in- 
volved, and    the   morbid   plienomemi   «w>   only    be 
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explaioed  by  the  fact  of  the  imphcation  of  both,  so  in 
gastric  neuralgia  the  causation  in  some  cases,  the  ac- 
companiment and  complication  in  all,  point  to  the 
sympathetic;  whilst  the  greater  portion  of  the  pain, 
which  is  to  the  patient  far  the  most  prominent 
symptom,  is  due  to  the  imphcation,  either  at  its 
centre  or  at  its  periphery,  of  the  pneumogastric 
nerve. 

In  connection  with  this  subject  of  the  influence 
of  the  vasomotor  on  the  stomach,  the  vasomotors  of 
the  mucous  membrane  of  the  stomacli  are  in  spinal 
and  pecubar  activity  in  those  not  uncommon  cases 
of  periodical  haimatemesis  that  seem  to  be  vicarious ' 
to  suspended  menstruation.  But  similar  results  of 
vasomotor  parexis  are  seen  under  other  circum- 
stances. Thus  Dr.  Hand  field  Jones  records  a  case 
in  which  a  weakly  female,  whose  heart  and  lungs 
appeared  sound,  had  various  symptoms  of  aguish 
disorder,  witli  frequently  recurring  haimatemesis  and 
extreme  debihty.  With  quinine,  iron,  country  air 
and  rest  she  improved  much,  and  recovered  at  last 
after  a  voyage  to  Ireland.  A  severe  relapse  was  in- 
duced on  one  occasion  by  her  resuming  work  while 
too  weak  for  tlie  exertion.  The  hajmatemesis  in  this 
case  was  uiore  a  kind  of  frequent  oozing  of  blootl 
than  an  arterial  gush — once  or  twice,  however,  pretty 
free  bleeding  occurred.  The  system  was  under  the 
influence  of  a  depressing  poison,  operating  primarily 
on  the  nervous  organs.  Slie  had  many  symptoms. 
showin*:'  the  eflect  of  this  influence  on  the  cerebro- 
spinal  system,  neuralgia,  bewildered  feelings,  forget- 
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fulness,  loss  of  sight ;   whilst   the   hajinatemesis  was     p^Tir- 
one  of  the  proofs  of  the  influence  on  the  sympathetic       ~ 
and  vasomotor  nerves.     Cases  such  as  this  are  not  r*«un»« 
very  uncommon. 

The  writer  has  hitely  seen  a  case  of  a  young 
Avoman  who  died  of  peritoJiitis  associated  with  cancer 
of  the  peritoneum,  Three  days  before  death  there 
was  violent  ha?matemesis,  of  such  a  character  as  to 
induce  the  belief  that  she  Iiad  the  additional  lesion 
of  gastric  ulceration,  probably  of  a  cancerous  nature. 
At  the  autopsy  the  gastric  vessels  were  found  greatly 
enlarged,  but  there  was  no  ulceration.  Li  this  case 
it  is  probable  that  the  urritation  of  the  cancer  in  the 
peritoneum  or  of  the  inflammation  itself  had  exercised 
a  paretic  eflect  on  the  vasomotors  of  the  stomach. 

It  is  not  so  common  to  meet  with  vasomotor 
luematemesis  as  one  of  the  eflects  of  alcohol,  but  this  is 
sometimes  the  case-  Alcohul  modifies  the  composition 
of  the  blood  directly,  and  by  its  action  on  tlie  various 
tissues.  It  may  induce  transient  or  persistent  altera- 
tions  iu  the  cells  of  the  pej)sine- forming  glands  in 
the  muscular  coat  of  the  stomach,  in  the  walls  of 
its  vessels.  It  may  cause  vascular  disturbances  in 
the  gastric  mucous  membrane,  either  by  modifying 
through  the  circulation  the  periplieral  extremities  of 
the  vasomotor  nerve^  or  the  ganghonic  plexus  in  the 
gastric  walls,  or  the  gangha  of  the  thoracic-abdominal 
sympathetic,  or  the  parts  of  the  cerebro- spinal  system 
in  relation  with  the  central  extremities  of  these 
nerves  ;  or  by  means  of  rcllcx  action  it  may  give  rise 
to  constrictions  or  dilatations  of  the  vessels  ;  or,  again, 
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by  its  morbid  action  on  tlie  liver,  it  may  facilitate 
sanguineous  stases  in  the  mucous  membrane  of  the 
stomach.  It  may  act,  too,  directly  or  reflectively  on 
the  secretor  nerves,  and  so  alter  or  pervert  the  secre- 
tions of  the  organs.  And  thus  in  a  variety  of  way**  it 
may  cause  htematemesis  or  give  rise  to  certain  aggra- 
vated forms  of  indigestion. 


Constipation  may  depend  on  deficient  peristalsis, 
or  on  deficient  or  perverted  secretion,  or  on  both. 
Von  Braani,  who  opened  the  abdominal  cavity  under 
a  solution  uf  common  salt  at  the  temperature  of  the 
blood,  arrived  at  the  following  results.  The  vagus 
is  the  motor  nerve  of  the  stomach,  but  not  of  the 
small  intestines*  and  movements  of  the  latter  after 
the  irritation  of  the  vagus  are  due  to  the  escape  of 
the  masses  from  the  stomacli  into  the  intestines. 
Neither  has  the  vagus  any  influence  on  the  move-' 
ments  of  the  colon  or  the  uterus.  Tlie  splanclmics  are 
at  once  the  inhibitory  nerves  of  the  intestines  and 
stomach  and  the  vasomotor  nerves  of  the  intestine, 
and  it  is  for  this  reason  that  the  gastric  movements 
are  less  readily  induced  by  irritation  of  the  vagus  if 
the  splanclmics  remain  unnut.  Von  Braam  does  not 
decide  whether  inhibitory  action  of  the  splanchuics 
exists  independently  of  their  vasomotor  action  or  is 
merely  a  consequence  of  it.  That  the  latter  is  more 
probably  the  case  is  shown  by  the  circumstance  that 
the  movements  of  the  intestines  are  in  great  measure'' 
dependent  on  the  condition  and  amoiint  of  blood  in 
the   intestinal   vessels*     When    Professor  Nothnagel 
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laid  before  the  profession  the  results  of  experiments 
on  the  action  of  opium  and  moi'phia  on  the  intestine, 
he  stated  that  the  constipating  power  of  these  drugs 
appear  due  to  their  being  irritants  of  the  splanchnics, 
the  inhibitory  nerve  of  the  intestines.  That  nerve 
is  specially  influenced  by  morphia,  just  as  the  vagus, 
the  inhibitoi'y  nerve  of  the  heart,  is  acted  upon  by 
digitalis;  in  fact,  in  both  cases  small  doses  excite, 
large  doses  paralyse.  It  was  shown  in  a  discussion 
on  this  question  that  the  peristaltic  action  of  the 
intestines  is  not  necessarily  the  same  in  man  as  in 
animals* 

Antiperistalsis  does  not  appear  to  occur  in  the 
latter ;  in  our  species  it  is  known  to  exist,  though 
when  obstruction  exists  peristalsis  in  the  ordinary 
direction  is  quite  sufficient  to  account  for  fiecal 
vomiting. 

Dr,  Rosenstein,  however,  had  seen  chronic  fecal 
vomiting  in  a  patient  of  his,  where  no  mechanical 
obstruction  could  be  found. 

Professor  Preyer  stated  that  he  had  seen  anti- 
peristaltic movements  of  the  small  intestine  in  animals, 
and  pointed  out  that  tlie  fiUing  and  emptying  of  the 
cajcuni,  especially  of  the  very  long  caecum  of  some 
animals,  could  only  be  effected  by  alteniate  peristalsis 
and  an ti- peristalsis.  It  is  commonly  assumed  that 
during  diarrhoea  the  peristaltic  movements  are  in- 
creased  in  energy  and  are  more  constant  than  in 
normal  circumstances.  Nothnagel  found  it  no  easy 
matter  to  produce  even  a  moderate  degree  of  inflam- 
mation.    The  most  suitable  agent  was  a  concentrated 
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.solution  of  chloride  of  sodium.  Five  centimetres 
of  this  were  injected  into  the  rectum  several  times  iu 
the  course  of  twenty-four  hours,  the  return  from 
tlie  rectum  being  prevented.  The  movements  of  the 
bowel  were  observed  next  day  io  the  usual  salt  bath. 
NothnageU  however,  never  succeeded  in  exciting  in- 
flammation in  a  larger  tract  than  from  30  to  60 
centimetres,  and  the  enteritis  was  always  slight  in 
the  upper,  and  considerable  and  often  hajmorrhagic 
in  the  lower  part.  The  production  of  inflammation 
in  the  small  intestine  w^as  much  more  difficult. 
Attempts  to  produce  it  by  injecting  irritant  substances 
into  the  stomach  by  means  of  an  cesophageal  sounds 
and  thus  to  imitate  an  occasional  course  in  man,  were 
unsuccessful  Even  sulphate  of  copper  failed.  Strong 
solutions  caused  rapid  death  and  weak  solutions  had 
no  eflect.  Only  local  inHammation  could  be  produced 
by  the  injection  oi  concentrated  solutions  of  chloride 
of  sodium  through  the  wall  of  a  loop  of  the  small 
intestine,  withdrawn  from  the  abdomen  for  tlie  pur- 
pose through  a  small  incision. 

In  both  the  large  and  small  intestine  the  ])eristaltic 
movements  were  rapidly  increased  1>y  tlie  inflanima- 
tiou,  and  the  aflected  portion  became  filled  with  fluid, 
manifestly  inflammatory  exudation,  The  peristaltic 
contractions  took  the  form  partly  of  osciUatory  move- 
ments and  partly  of  circular  constrictions.  Sometimes, 
however,  the  affected  portion  became  the  seat  of  a 
prolonged  tonic  coutraelitm  whicli  involved  both  the 
transverse  and  the  longitudinal  muscular  fibres.  Very 
diflerent,  however,  was  the  condition,  when  twenty- 
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four  or  forty-eiglit  hours  were  allowed  to  elapse  after     path- 
the  iujectiun.     The  infiained  and  empty  section  of  the    „  — 
bowel  was  motionless^  no  contraction  could  be  seen  in  ^^^rosv» 
it  as  long  as  the  experiment  lasted,  and  this  even  when 
the  inflanimation  which  had  been  excited  was  slight 
in  degree.  The  conchision,  therefore,  is  tliat  the  early 
stage  of  inflammation  ia  attended  witli  very  strong 
contractions  in  the  inflamed  portions,  hut   that  when 
the  initial  period  is  over,  and  the  inflamed  part  of  the 
bowel  is  empty,  the  movement  is  not  greater  tlian  in 
the  normal  bowel. 

Moreover,  it  appears  that  the  contents  of  the  bowel 
are,  in  the  early  stage,  moved  tlirough  the  inflamed 
portion  with  increased  rapidity.  These  experiments 
of  Nothnagel  do  not  forbid  the  view  that  the  increased 
peristaltic  movements  may  be  connected  with  the  in- 
creased amount  of  vascular  supply.  A  ]>aTetic  con- 
dition of  vasouiotor  is  an  early  stage  of  ail  inflamma- 
tion. The  temporary  increase  of  the  blood-supply 
consequent  on  the  vasomotor  paresis  may  lie  tlie 
factor  that  stimulates  the  peristaltic  movement,  m- 
rather  the  small  ganglia  that  possess  an  indepenihnit 
action  of  their  own,  though  controlled  in  tlieir  difle- 
rent  ways  by  the  vagus  and  sphiuclinic,  tlje  latter  being 
the  largest  vasomotor  nerve  in  the  body.  The  view 
that  the  splanchnic  arrests  intesthial  movements  by 
causing  contraction  of  the  intestinal  vessels,  and  thus 
expelling  from  the  walls  of  the  intestific*  the  blood 
which  would  stinnilate  them  to  movenumt,  has  re- 
ceived additiomd  confirmation  from  the  experiments 
of  Yon  Basch,  which  show  that  when  tlie  peristaltic 
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movements  occur  after  the  injection  of  nicotine,  the 
blood -pressure  continues  to  sink^  indicating  that  the 
intestinal  vessels  have  become  dilated.  The  increased 
movement  is  attributed  to  the  dilated  vessels  allovinng 
more  blood  to  circulate  in  the  intestine,  and  thus 
increasing  the  stimulus  to  their  action.  When  the 
splanchnics  are  irritated  the  intestinal  vessels  contract, 
tlie  blood-pressure  rises,  and  the  peristaltic  movements 
cease.  The  arrest  of  peristalsis  occurs  at  the  same 
time  that  the  blood -pressure  reaches  its  maximum. 
This  view  is  further  supported  by  the  fact  that  Meyer 
and  You  Basch  found  that  the  intestinal  movements 
can  be  sometimes  arrested  by  stopping  the  circulation, 
either  by  Hgaturing  the  thoracic  aorta  or  by  irritating 
^he  vacjus  until  the  heart  ceases  to  beat.  But  although 
the  inhibition  of  peristalsis  seems  to  depend  mainly  on 
anaemia  of  the  intestinal  vessels,  the  anatomy  of  the 
ganglia  in  the  coats  of  the  intestine  and  their  connec- 
tion with  the  vagus  and  spinal  nerves  from  the  lumbar 
cord  prove  that  this  is  not  the  only  factor.  Probably, 
in  ordinary  peristalsis  of  healthy  the  secretions  that 
enter  or  are  found  in  the  intestine,  and  pre-eminently 
tlie  bile,  are  sufficient  to  reflexively  stimulate  the 
ganglia  in  the  intestinal  walls  without,  so  to  speak, 
troubling  either  the  splanchnics  or  the  vagus  or  the 
spinal  nerves,  Tlie  absence  or  perversion  of  these  secre- 
tions may,  therefore,  induce  constipation  negatively. 
In  the  most  common  form  of  jaundice  depending  on 
catarrh  of  the  bile-ducts,  and  still  nu.>re  frequently 
on  shglit  catarrlial  puffiness  of  the  disordered  mucous 
membrane,  preventing  the  discharge  of  the  bile  from 
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the  c.ommoii  duct  into  the  btestine,  constipation  results  P.mt- 
from  this  very  cause — that  the  intestine  is  deprived  y^^^ 
of  its  wonted  stimulus  to  the  minute  ganglia  in  the  °e«f««« 
intestinal  walls,  the  exodic  response  to  which  is  shown 
in  peristalsis.  The  opposite  condition,  diarrhoea^  miglit 
be  caused  by  taking  away  the  ganglia  of  the  solar 
plexus.  The  immediate  residi  will  be  dilatation  of 
the  intestinal  vessels,  thence  stasis,  thence  oedema, 
which,  instead  of  infiltrating  the  intestinal  cellidar 
tissue,  shows  itself  as  an  exudation  in  the  intestinal 
canaL  After  the  extirpation  of  these  ganglia,  there 
is  no  longer  any  inhibition  of  tlie  ganglionic  plexus 
of  the  intestinal  walls ;  these,  therefore,  take  on  an 
exaggerated  action,  causing  increased  secretion. 

In  ordinary  circumstances  diarrhoea  is  reflex ;  it 
may  be  from  cold,  the  first  impression  being  on  the 
skin,  carried  thence  to  cord,  and  thence  to  the 
abdominal  ganglionic  plexus.  Enteritis  may  cause 
reflex  diarrhoea  ;  so  also  the  diarrhoea  from  denti- 
tion, and  possibly  also  that  influenced  by  emotion, 
especially  by  fear;  but  emotion  often  consists  in  a 
complication  of  reflex  acts,  having  its  primary  in- 
fluence on  arterial  tension^  thence  through  the  heart, 
invulving  the  depressor  nerve  of  Ludwig,  thence 
through  the  medulla  oblongata  and  the  spinal  cord, 
the  splanchnic,  thence  allowing  dilatation  of  intestinal 
vessels,  and  so  inducing  not  only  increased  peristalsis 
but  a  large  amount  of  exudation  fluid*  That  articles 
of  undigested  food,  foreign  bodies  bearing  morbid 
secretions,  can  reflexedly  excite  increased  peristalsis 
and  diarrhcea  is  a  matter  of  daily  experience.     The 
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exudation  thus  induced  is  not  tlie  ordinary  secretion 
of  the  intestines.  It  is  more  fluid,  and  contains  not 
only  numerous  leucocytes  but  often  also  some  red 
blood-globules.  Increased  peristalsis  also  is  not  a 
necessary  accompaniment  to  increased  exudation* 
This  is  seen  in  the  action  of  some  purgatives.  The 
irritation  of  certain  substances  or  secretions  in  the 
intestines  may  influence,  not  tlie  ganglia  that  rule 
the  intestinal  movement,  but  the  gangHa  that  rule  the 
calibre  of  the  vessels.  Tliiry  and  Radziejewski  have 
lathered  a  view  that  purgatives  act,  not  by  inducing 
a  greater  flow  of  liquid  into  the  intestine,  but  by  ex- 
citing movements  more  or  less  intense  of  that  part  of 
the  digestive  canal.  The  intestinal  liqinds  in  health 
are  being  constantly  reabsorbed.  But  if  the  intestinal 
movemctits  become,  from  any  cause  wdiatever^  more 
energetic,  these  liquids  are  thereby  pushed  onwards 
from  small  intestine  to  large,  and  thent^e  to  the  anus, 
without  remaining  long  enough  in  auy  one  spot  to  be 
reabsorbed.  This  is  their  theory  of  the  action  of 
purgatives.  The  objection  to  this  view  is,  1st,  tliat 
the  peristaltic  moveuients  are  often  not  more  ener- 
getic after  purgatives  than  in  health  ;  2nd,  that  the 
secretion  of  the  intestinal  liquids  is  remittent,  and  not, 
therefore,  constant  enough  to  explain  the  diarrhoea. 
Quite  irrespective  of  increase<l  peristalsis,  salts,  for 
instance,  cause  a  ronsiderable  flow  of  morbid  fluid 
into  the  intestine  simply  by  osmosis,  by  contact  of 
the  purgative  saline  with  the  intestinal  mucous  mem- 
brane. It  is  possible  that  this  large  amount  of 
exuded  fluid  may  in  its  turn  stimulate  the  ganglia, 
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and  80  bring  on  increased  peristalsis.  This  may  or 
may  not  be  in  any  given  case  ;  but  the  effect  of  the 
saline  has  per  se  no  influence  on  peristalsis*  Jalap 
gives  rise  to  the  same  phenomena.  Radziejewski's 
opinion,  that  evacuations  jiroduced  by  purgatives  are 
not  constituted  by  the  products  of  transudation  but 
by  the  ordinary  contents  of  the  bowel,  is  refuted  by 
experiments  ou  isolated  portions  of  gut.  By  these 
experiments  it  is  seen  that  salts  cause  no  increase  of 
peristalsis,  but  that  drastic  purgatives  do,  probably 
at  the  moment  when  the  secreted  Uquids  commence 
to  accumulate  in  the  gut.  The  lujuid  poured  out 
under  the  influence  of  a  purgative  seems  to  be  the 
result  of  a  catarrh  of  the  intestinal  mucous  mem- 
brane, and  this  slight  catarrh  is  the  primary  effect  of 
a  purgative.  Such  a  catarrh  can  only  occur  with 
dilatation  of  vessels,  due,  if  the  stimulus  of  the 
purgative  be  shght,  probably  to  reflex  excitation  of 
the  vasodilator  nerves  of  the  intestine ;  if  intense^  to 
paresis  of  the  vaso-constrictor.  This  is  certaiidy  the 
case  with  sulphate  of  magnesia,  the  exhibiticui  of 
which  causes  evident  irritation  of  the  intestine,  at  all 
points  that  come  into  contact  with  the  purgative 
substance,  and  this  withcait  any  remarkable  move- 
ment of  the  small  intestine. 

In  some  of  the  experiments  on  purgation  it  was 
incidentally  remarked  that  intestinal  contraction 
is  sufficient  of  itself  to  expel  fajcal  matter  through 
the  anus,  as  the  abdominal  wall  having  been  opened 
for  purposes  of  observation  and  experiment,  all 
intervention  by  the  action  of  the  abdominal  walls 


Path- 

Viil^l 

oeurot»etf 


406     INFLUENCE   OF   THE   SYMPATHETIC   OX   DISE.\SE 


Path- 

OUWT 

bQuroaea 


was  rendered  impossible.  Li  ordinary  cases,  how- 
ever, intestinal  peristalsis  is  materially  assisted 
by  the  contraction  of  the  abdominal  muscles.  It 
is  with  drastic  porgatives  tliat,  besides  the  exuda- , 
tion  thrown  out  on  the  intestinal  mucous  membrane* 
there  is  usually  an  inward  peristalsis,  the  difference 
in  tliis  respect  between  their  action  and  that  of  the 
milder  dinigs  being  one  of  rapidity  of  action  and 
energy  of  movement. 

Purgative  substances  injected  into  the  veins  do 
not  always  set  up  purgation. 

They  certainly  do  not  induce  the  catarrh  of  the 
mucous  membrane  just  spoken  of,  unless  they  are  of 
a  nature  to  be  caiTied  to  the  intestine  through  the 
general  circulation.  Although  Cli.  Bernard  found 
aperient  effects  from  the  sulphate  of  magnesia  when 
thrown  into  the  veins  (probably  because  it  was  carried 
to  the  intestinal  mucous  membrane),  yet  the  rule  is 
the  other  way.  Aubert  and  Eabuteau  at  different 
periods  have  performed  experiments  on  this  point. 
The  latter  observer  even  thought  he  had  induced 
constipation  by  the  injection  into  the  crural  veins  of 
some  sulphate  of  soda,  because  instead  of  exciting 
exosmosis,  as  it  would  if  inserted  into  the  intestine, 
an  osmotic  current,  the  inverse  of  this  was  produced, 
that  is  to  say  from  the  interior  of  the  digestive  canal 
towards  the  blood  circulating  in  the  mucous  mem- 
brane of  the  bowel.  A  similar  negative  result  is  met 
with  by  injecting  purgative  substances  hypodermi- 
cally ;  if  the  amount  used  is  large  a  local  inflamma- 
tion 13  set  up  at  the  seat  of  injection,  which  prevents 
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the  substance  injected  being  absorbed.  If,  however, 
very  weak  solutions  are  used  purgation  will  resuh.. 
If  the  whole  process  of  the  action  of  purgatives 
is  followed  anatomically,  the  important  part  played 
by  the  sympathetic  system  is  seen.  Thus  purga- 
tives^ introduced  by  the  mouth,  imtate  the  mucous 
membrane  of  the  gut.  This  irritation  modifies  the 
intestinal  epithelium,  and  excites  the  peripheral 
extremities  of  the  centripetal  intestinal  nerves.  This 
excitation  is  carried  to  the  lower  thorat^'ic  nervous 
ganglia  and  the  intra-abdorninal  (the  gangha  of  the 
solar  plexus,  of  the  mesenteric  plexus^  of  the  plexus 
of  Meissoer  and  of  Auerbach) ;  thence  it  is  reflected 
by  the  vasomotor  nerves  on  to  the  vessels  of  the 
intestinal  walls,  and  by  the  secretory  nerves  on  to 
the  anatomical  elements  of  the  mucous  membrane,  to 
the  glands  of  Lieberkuhn  amongst  others.  There 
results  a  more  or  less  intense  congestion  of  the 
intestinal  mucous  membrane  (a  reflex  vasodilator 
action),  a  desquamation  of  epitiiehum,  with  a  ra[nd 
and  abundant  production  of  mucus,  with  or  with- 
out emigration  of  leucocytes  ;  and  an  active  secretion 
of  intestinal  fluid,  with  which  in  certain  cases  are 
mingled  the  products  of  a  profuse  transudation, 
formed  chiefly  of  water  and  of  certain  salts  of  the 
blood,  and  due  to  the  exaggerated  and  vitiated 
work  of  which  the  elements  of  the  membrane  are 
the  seat* 


Pai'H- 

Visceral 


Whatever  the  theory  of  the  causation  of  cholera 
be — whether  the  symptoms  are  due  to  the  comma 
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baeiUua  or  to  some  other  microbe — in  some  points  of 
view  the  sympathetic  is  not  unaffected,  and  its  impli- 
cation accounts  for  some  tjf  t!ie  phenomena.  Thus 
Maroy  believes  ■  tliat  tlie  original  poison  excites  the 
sympathetic  ;  as  a  result  of  this,  vascular  spasm  is 
seen,  preventing  the  passage  of  the  blood,  enfeebling 
and  even  suppressing  the  pulse  in  the  contracted 
vessels.  This  reti^aetion  of  the  vessels  diminishes  the 
volume  of  the  tissues,  and  thus  thinning  of  the  nose 
is  met  with,  and  the  falling  in  of  the  eyes  within  the 
orbit.  There  is  coldness  of  the  superficial  organs, 
whilst  the  reflux  of  blood  towards  the  viscera  raises 
their  temperature.  The  muscles  of  the  bronchi  are 
allected  by  spasm,  whence  results  defects  of  oxida- 
tion, and  so  cyanosis.  The  blood  thus  charged  with 
carbonic  acid  induces  cramps.  The  second  period  is 
one  of  vascular  reaction.' 

Most  physicians  believe  that  the  sympatlietic  plays 
no  part.  The  rationale  of  the  morbid  phenomena 
is  that  the  poison  acts  directly  on  the  intestine, 
causing  desfinamation  of  the  epithelium.  The 
mucous  membrane,  deprived  of  its  epithehum,  allows 
a  great  part  of  its  serosity  to  transude.  TTie  blood,  thus 
deprived  of  some  of  its  serum,  tliickens  and  cannot  cir- 
culate properly,  nor  is  it  fit  for  purposes  of  nutrition. 
The  loss  of  serosity  also  lowers  arterial  tension,  and 
as  a  consequence  of  this  tliere  is  suppression  of  secre- 
tion, especially  of  the  urine.  Nutrition  is  interfered 
with.  The  heart,  badly  nourished,  contracts  feebly. 
The  circulation  is  hindered,  and  the  blood,  therefore, 
is  badly  oxidised  in  the  lungs.     The  blood-globules 
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become  altered  from  the  presence  of  carbonic  acid. 
Others  think  that  the  nervous  system  is  affected  as  y.^;^ 
well  as  the  intestinal,  and  even  before  it.     Certain  it  ^^^^^^^ 
is   that   tlie   nervous    affection  may  kill  before  the 
intestinal  phenomena  occur. 

Eulenbera  i)elieves  that  the  disturbances  of  circu- 
lation  are  similar  to  what  are  observed  in  contusions 
of  the  intestine  ;  that  the  circulation  is  hindered  by 
two  causes :  (1)  by  the  loss  of  serous  fluid  ;  (2)  by  the 
propagation  of  the  irritation  of  the  intestinal  nerves 
along  the  cord  to  the  bulb,  so  exaggerating  its  in- 
hibitory action  on  the  heart. 

Nelter  attributes  the  highest  importance  to  intes- 
tinal transudation,  Tlxe  vascular  constriction  is  only 
the  consequence  of  this  initial  phenomenon*  The 
toxic  agent  limits  its  action  to  the  intestine.  It 
provokes  within  the  gut  a  transudation,  which  de- 
prives the  histological  elements  of  the  mucous  mem- 
brane of  the  water  necessary  to  them*  By  reason  of 
the  power  in  the  cell-life,  these  elements  experience 
a  true  need  of  the  water.  They  call  upon  the  artery 
of  the  local  circulation,  and  the  artery  in  answer 
contracts,  and  thus  pushes  towards  these  elements 
the  hquid  demanded.  Thus  dilating  anew  it  draws 
fresh  supplies  of  blood  from  the  principal  arterial 
trunk.  This  suction  is  incessantly  repeated  whilst  the 
transudation  continues,  and  the  calls  for  fluid  by  these 
tissues  w^eaken  more  and  more  the  mass  of  the  blood 
and  the  fluid  of  the  elements  of  other  tissues,  which  in 
tlieir  turn  experience  the  same  need,  and  the  cellular 
thirst,  which  was  at  first  local,  becomes  general. 
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The  true  theory  is  that  the  poison,  when  by  any 
channel  it  enters  the  body,  produces  a  toxic  effect  on 
the  whole  system.  The  nervoua  system  is  affected, 
like  everything  else,  not  exclusively.  The  channel 
for  stimulation  is  the  intestinal  canal.  The  work  of 
elimination  presupposes  contractions  of  the  intestines, 
perhaps,  too,  the  excitation  of  the  secretor  nerves,  and 
thus  the  part  played  by  the  nervous  system  is  seen. 
The  contraction,  too,  of  the  vessels  of  the  periphery 
is  a  direct  effect  of  the  poison  in  the  nervous  system, 
as  it  occurs  quite  independent  of  the  alvine  discharge. 
It  is  a  true  tonic  spasm.  This  vascular  spasm  is  less 
in  degree  but  the  same  in  kind  as  in  arsenical 
poisoning.  It  must  be  supposed  that  the  malaise 
experienced  by  the  heart  from  the  reflux  of  the  blood 
from  the  periphery  is  immediately  transmitted  by  the 
nerve  of  Cyon  to  the  vasomotor  centres,  dilating  the 
abdominal  vessels  notwithstanding  the  general  vas- 
cular contraction  elsewhere ;  and  thus  the  action  of 
the  sympathetic  leads  to  the  loss  of  serous  fluid,  the 
object  of  which  is  doubtless  to  free  the  system  from 
the  toxic  agent  that  induced  the  initial  phenomenon. 
From  every  point  of  view,  therefore — the  constriction 
of  vessels  of  the  periphery,  the  state  of  the  heart,  the 
implication  of  the  nerve  of  Cyon,  the  vascular  dilata- 
tion of  the  intestinal  vessels,  and  the  involvement  of 
the  secreting  nerves  of  the  intestine — some  portion  of 
the  sympathetic  plays  an  important  pai't^ — not  in  the 
causation  of  the  disease,  but  in  the  production  of  some 
of  its  morbid  symptoms. 

It  may  be  noticed  also  that  in  cases  of  cholera 
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A  VEEY  large  class  of  cases,  accompanied  by  various 
physical  and  mental  phenomena,  often  resisting  all 
treatment  and  conatantly  resulting  in  spontaneous 
recovery,  occurring,  too,  almost  exclusively  in  the 
female  sex,  has  always  ranked  among  the  opprobria 
of  medicine.  From  the  connection  that  in  some 
cases  exists  between  the  abnormal  symptoms  and  the 
uterine  functions,  this  multiform  disorder  has  been 
termed  hysteria ;  and  the  same  word  has  been  used 
where  no  connection  can  be  traced  between  the 
symptoms  and  the  generative  organs  ;  and  considering 
how  many  phenomena  are  reflex,  and  how  frequently 
the  starting  point  of  reflex  action  lies  in  the  intestinal 
and  pelvic  viscera,  and  how  many  morbid  sjmiptoms, 
bodily  and  psychical,  disappear  after  proper  treat- 
ment directed  to  the  pelvic  viscera,  and  how  pig- 
mentation and  irritable  vomiting  are  connected  with 
pregnancy,  it  is  not  surprising  that  too  great  an 
importance  has  been  attributed  to  abnormalities  of 
the  uterus  and  its  appendages,  and  that  hysteria 
has  been  accepted  more  or  less  roughly  as  a  fair 
explanatory  term.     As  the  protean  groups  of  sym 
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ptoms  hitherto   classed  under  this  term   are  really     Vauu 
neuroses,  depending   on  a  diseased  nervous  system,  ^.  - — 
generally   hereditary   or   with    a   causation   derived  •*^*^*'* 
from  one  or  both  parents,  it  is  more  in  accordance 
with  experience  to  use  a  word  like  *  neurasthenia,'  in 
preference  to  one  that  seems  to  fix  the  causation  too 
entirely  on  the  pelvic  viscera. 

TJnhke  hysteria,  the  name  cannot  be  restricted  to 
such  patients  whose  complaints  are  considered  to  be 
more  or  less  exaggerated,  or  who  are  not  bona  fide 
anxious   to   get  well   and  to  cease  from   being   the 
objects  of  nursing   and   spnpathy*     In  many  cases, 
women,  apparently  of  healthy  reUgious  tone  and  of 
good  common  sense,  are  the  victims  of  this  malady, 
when  tlie  practical  nature  of  their  daily  duties  and 
the  desire  they  manifest  to  return  to  active  life  are 
evidences  that,  as  far  as  their  will  is  concerned,  there 
is  a  l)ona  fide  anxiety  for  recovery.     Is  it  not  the 
custom  to  generalise  too  much  on  this  subject,  and 
to   class   together   a   number   of  nervous   ailments, 
whicli,  resembling  each  other  only  in  external  mani- 
festations, are  really  dissimilar  both  in  physic^al  and 
psychiral  causes.     Then,  too,  nuist  not  a  distinction 
be  drawn  between  a  girl  who,  whilst  she  complains 
of  pain  in  some  special  part,   is  yet  so    universally 
sensitive   that  she  shrieks  out  on   pressure   on  any 
I)art  of  the  body,  and    another  who,   without   tliis 
abnormal  sensitiveness,  yet  suflers  from  true  hyper- 
a^sthesia  of  certain  nerves?   In  each  case  t!ie  sensation 
of  pain  may  be  liighly  exaggerated,  but  the  sensation 
of  pain  is  very  subjective,  and  the  physician  has  no 
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data  wlierewith  to  measure  it.  The  pain  is  probably 
a  great  reality  to  eacli  patient,  and  if  one  professes 
to  sxzfler  agony  from  an  external  impression  wliich  in 
another  would  cause  no  remark,  it  is  no  more  right 
to  call  the  former  hysterical  in  the  ordinary  offensive 
sense  of  the  word  than  it  would  be  in  the  case  of  a 
person  whose  sense  of  sight  or  of  hearing  may  be 
unusually  acute*  A  vast  number  of  patients  are 
highly  emotional,  and  this  condition  may  be  accom- 
panied by  very  various  physical  symptoms,  and  by 
the  manilestation  of  a  morbid  temper  or  of  a  weak- 
ened  or  perverted  wdL  The  hst  may  include  the 
girl  who  is  the  subject  of  globus,  on  the  one  hand, 
and  patients  suffering  from  mania  on  the  other.  But) 
as  diagnosis  becomes  more  accurate,  it  is  possible  to 
assign  many  of  these  cases  to  causes  other  than  the 
so-called  hysterical  In  a  well-organised  brain  the, 
intellectual  and  the  emotional  fticulties  exercise  a! 
mutual  inHuence  and  clieck  upon  each  other.  In 
childhood,  before  the  intellect  is  ripened,  the  emotions 
are  supreme.  In  after  bfe,  in  seasons  of  weakness 
or  exhaustion,  they  reassert  their  sway.  In  cerebral 
softening,  or  in  paralysis  following  cerebral  ha^mor- 
rliage,  they  again  obtain  the  mastery.  And  thus  in 
many  cases  of  neurasthenia,  where  tlie  intellectual 
faculties  are  weak  originally,  or  have  been  interfered 
with  by  debilitating  causes — sometimes,  it  may  l>c, 
from  an  epidemic  moral  influence^ — it  is  only  natural 
to  expect  that  t!ie  emotions  should  become  more  or 
less  beyond  control,  and  that  emotional  manifestations 
should  give  rise  to  very  prominent  symptoms. 
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Chlorotic  patients  are  not  particularly  subject  to 
the  emotional  syniptoms  of  neiirastlienia.  Tliey  are  — 
often  somewhat  melancholic  and  depressed^  but  by  ^»ih^^^ 
no  means  excitable-  In  advanced  conditions  of  the 
disease  they  are  even  apathetic.  But  they  sufTer 
from  some  of  the  physical  evils  to  which  the  purely 
neurotic  patient  is  subject — borborygmi^  constipation, 
amenorrhcea,  palpitation,  dy^pncea.  In  some  cases 
also  chlororis  is  accompanied  by  morbid  fancies  and 
exaggerated  ideas  of  their  own  illness,  and  perhaps 
occasionally  there  may  be  no  desire  for  recovery. 
There  is,  however,  this  marked  point  of  distinction 
between  the  simply  chlorotic  and  the  neurotic  patient, 
that  the  idea  of  her  own  condition  in  the  former, 
exaggerated  as  it  may  appear,  may  be  justified  by 
the  event,  chlororis  being  a  condition  leading  to  a 
fatal  termination  sometimes.  In  speaking  of  the 
possible  causes  of  neurasthenia,  it  wdll  be  found  that 
the  same  circumstances  which  tended  to  produce  one 
condition  have  a  similar  tendency  to  the  production 
of  the  other,  and  that,  therefore,  the  two  diseases  do 
not  stand  towards  each  other  in  the  relation  of  cause 
and  eflect,  but  are  connected  only  as  owning  a 
common  parentage.  Neurotic  symptoms,  however, 
occur  commonly  in  people  who  are  either  of  a  weak 
constitution  or  who  have  become  more  or  less 
debilitated  by  some  exhausting  process.  This  state- 
ment is  denied  by  a  high  authority,  but  it  surely  is  in 
accordance  with  experience.  It  is  not  an  unusual 
thing  to  see  women,  who  when  in  health  are  naturally 
strong-minded,  practical  persons,  and  very  far  removed 
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cence  from  an  exliausting  illness  become  emotional 
in  the  highest  degree.     The  same  thing  is  constantly 
observed  in  men  also.     It  is  a  state  that  differs  only 
in  degree  from  the  maniacal  delirium  sometimes  seen 
at  the  close  of  acute  diseases.     A  phthisical  patient, 
for  instance,  who  during  a  long  illness  had    shown 
herself  to  be  an   amiable  and  religious  person,  be- 
came suddenly  maniacal    twenty -four  hours   before 
her  deatli,  screaming  with  the  utmost  violence  and 
using  blasphemotis  language,  at  the  same  time  endea- 
vouring to  strike  everyone  that  came  near  her.     In 
another  case,  a  woman  with  old-standing  disease  of 
the  heart  and  dropsy,  but  without  albuminuria,  was 
pregnant   and  very  anaemic*     She  became  maniacal 
after  only  a  few  houra  of  restlessness^  in  which  i?he 
seemed  snspiidous  of  all  around  her.     This   patient 
was  possessed  with  the  delusion  that  parturition  liad 
taken  place,  and  held  up  lier  niglitdress  as  evidence 
of  the  trutli  of  her  statement,   saying   that   it   was 
covered  with  blood,  whilst  in  reality  it  w^as  unstaiTied, 
Here  w^as  dehrinm  wath    hallucination.     Neitlier   of 
these  cases  depended  on  toxicmia,  but  simply  on  a 
want   of  due   blood-supply   to   the   brain.     Such    a 
condition  is,  however,  only  tlie  u  hi  mate  phase  of  a 
state  which    usually  commences  in  a  more   gradual 
manner    with    confusion    of  ideas,  and    proceeds    to 
morl)id  judgment  witli  illusions  and  delusions. 

When  these  symptoms  depend  on  prolonged 
lactation,  the  disease  is  generally  more  tedious,  and 
in  some  cases   more  serious.     Under   these  circum- 
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stances  there  ai^e  not  only  many  symptoms  of  physical     Patin 
debility,    but    great    melancholia    with    depressing       — 
emotional    phenomena.     This    melancholia   is   often  ^^^^^^/^ 
accompanied  with  morbid  thoughts  and  imaginations, 
with  great  fear  of  insanity,  with  dark  and  sorrowful 
views  both  of  this  hfe  and  of  the  future,  with  tem{>ta- 
tions  to  vice  and  even   to  crime,  and  with  extreme 
irritability.     Except  under  circumstances  unusually 
favourable,   tlie   physical   prostration,   tlie   cares  of 
family  and  household,  the  hold  which  such  views  take 
upon  the  mind  before  the  patient  seeks  advice,  are 
causes  sufficient  to  render  the  recovery  tedious  and 
difficultj  although   ultimately  certain.     The  morbid 
fancies,  the  perverted  will  and   temper,  as  well  as  in 
many  cases  certain  physical  phenomena^  palpitation, 
Lypcraisthesia,  tympanites,  globus,  &c.,  are  the  con- 
necting links  between  this  condition  and  what  is  seen 
in  hereditary  neurotic  patients. 

In  some  of  these  cases  it  is  worthy  of  remark 
that  suspicion  is  a  very  prominent  symptom.  The 
patient  thinks  that  everybody  is  speaking  or  thinking 
of  her,  or  plotting  always  to  her  disadvantage.  There 
is  a  morbid  self-consciousness  about  her,  allied  to 
that  which  induces  an  insane  person  to  believe  that 
|)ersons  are  constantly  stamping  at  his  door,  or  that 
officers  of  justice  are  pursuing  him  ;  only  in  the  latter 
case  the  patient  is  generally  suffering  from  pure  de- 
lusion, in  the  former  it  is  merely  illusion.  She  does 
not  fancy  the  existence  of  ])enple  who  never  existed  ; 
but   from    morbid    imagination,    she    suspects    and 
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attributes  wrong  motives  for  the  simplest  actions 
people  present. 

A   good    inany   neurotic    cases    are   full-bodied 
healthy-looking  young  women,  with  rather  more  th^ 
an  average  amount  of  strength.     In  many  of  these' 
cases  there  is  more  or  less  impabment  of  the  cata- 
menial  functions,  more  often  in  the  way  of  diminutioa 
than  of  excess.     Where,  however,  the  latter  conditioi: 
exists,  and  the  catamenia  are  eitlier  excessive  or  tc 
frequent,  the  case  must  be  tabulated  with  those  that' 
depend  on  anaemia  or  other  tlebilitating  causes.     In j 
women  with  this  general  appearance  of  good  health,] 
the  more  usual  uterine  disturbance  is  anienorrhcea. 
Excluding    phthisis    and    other    morbid    diathe»es,J 
amenorrhoea  may  be  due  to  one  of  five  causes. 

1.  Arrest    of    devehipment.      The    uterus    and' 
ovaries  may  not  be  developed  in  the  same  ratio  with 
the  rest  of  the  body,  and  especially  with  the  brain. 

2.  Sudden    fright   and   excitement   of  any  kind 
may  stop  the  catamenial  flow,  and  both  the  mental 
disturbance  and  the  amenorrhcea  to  which  it  gives  i 
rise  will  assist  in  the   production  of  neurotic  phe- 
nomena. 

3.  In  women,  sexual  excess  not  unfrequently  has 
this  efiect,  without  the  supervention  of  pregnancy ; 
but  in  these  cases  the  amenorrhcea  is  generally  of 
very  temporary  duration,  H 

4.  The  most  common  cause  in  women  of  this 
description  is  exposure  to  cold  and  damp  during  the 
menstrual  period. 

5.  Excessive   brain   work,  perhaps  especially  in 
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tlie  early  years  of  puberty.  It  is  well  also  to  s])eak 
of  pregnaucy  in  the  unraarried  female  as  a  frequent 
element  in  the  causation  of  neurotic  symptoms,  but  «i*t^«n»* 
this  not  so  much  from  the  resulting  amenorrhoea  as 
from  the  mental  and  moral  disturbances  coiisequent 
on  the  expectation  of  future  discovery.  The  de- 
pendence of  neurotic  symptoms  on  some  one  or  other 
of  these  causes  of  ameuorrhoea,  or  their  disappearance 
when  the  amenorrhoea  has  been  successfully  com- 
bated,  afford  evidence  of  the  exciting  cause  being 
certainly  sometimes  in  the  pelvic  viscera,  though 
even  here  the  phenomena  are  generally  met  with  in 
persons  with  weak  nervous  centres. 

There  are,  however,  other  uterine  conditions 
besides  those  of  excess  and  diminution  *:if  the  cata- 
nienial  flow,  which  share  with  them  as  the  starting- 
point  of  neurotic  phenomena*  Chief  among  these 
are  the  various  fortns  of  dysmenorrh<a?a.  Dr.  West 
has  described  these  symptoms  under  the  three  forms 
of  neuralgic,  congestive,  and  mechanical;  and  tliese 
divisions  are  practically  of  great  importance,  althougli 
cases  occur  in  which  these  forms  may  run  into  each 
other.  Thus,  in  a  case  constantly  nnder  the  writer's 
care,  in  which  hysterical  convulsions,  associated  with 
very  intense  headache,  mark  almost  always  the 
catamenial  access,  the  lumbar  and  uterine  pain  was 
beUeved  to  be  due  to  mechanical  malposition  of  the 
uterus.  Anteversiou  of  this  organ  was  ftmnd  and 
relieved,  and  for  three  times  the  menstruation  passed 
over  without  dilBculty  ;  but  dysmennrrhoea  recurred 
without   any   malposition    of  the    uterus,    and    was 
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associated  with  facial  neuralgia-     In  the  same  case 
there  had  been,  at  times,  reason  to  believe  that  dys- 
menorrhcpa  depended  on  a  mixture  of  the  two  causes 
Of  these  forms,  perhaps  the  congestive  ia  the  raos 
easily  remedied,  whilst  the  two  other  forms  are  more 
frequently    accompanied     by    hysterical    symptoms,"* 
associated  sometimes  with  cerebral  phenomena  of  a^ 
serious   nature,   such    as     rambling    delirium^    fromfl 
which   it   is   occasionally    impossible   to   rouse   the 
patient  to  a  consciousness   of  surrounding   circum- 
stances.    These  points  are  of  importance  with  refer*^ 
ence  to  the  part  played  by  the  vasomotors  in  this 
neurosis.     There   are   otlier   women   who   not   only 
have  the  appearance  of  perfect  health,  with  normal 
catamenial    functions,   I)ut   yet   constantly    manifest 
some  neurotic  symptoms.     In  these  there  is  often  a 
prurieut  disposition,  here<Iitary  or  acquired.     In  so- 
called  hyslejical  mania,  the  worst  form  of  disease,  it 
is  generally  possible  to  trace  the   mental  infirmity 
gradually  growing  up,  step  by  step,  from  phenomena 
purely   hysterical   to  attacks   manifesting   the  most; 
aggravated  symptoms  of  insanity.     More  especially 
is  this  the  case  in  the  form  that  bears  the  name  of 
religio-eroto-mania.     In  many  of  these  cases  uterine 
disturl>ance  is  sought  for  in  vain,  nor  can  there  be 
traced,  either  in  disappointed  affections  or  in  fanatical 
religious  influences,  a  cause  for  the  insane  symptoms. 
But  masturbation  has  often  much  to  do  in  the  pro- 
duction  of  this   condition.     It  would   be  of  course 
unjust  to  consider  masturbation  an  invariable  cause 
of  the  neurotic  fiymptoms  in  such  patients,  b 
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would  be  against  experience  not  to  look  upon  the 
probability  of  the  existence  of  this  habit  with  grave  ^^- 
suspicion.  In  many  cases  it  is  not  the  cause  but  the  '«»'''*^*'^* 
effect  of  grave  disturbance  of  nervous  centres.  With 
many  others  of  the  same  class  it  is  open  to  question 
whether  some  of  the  abnormal  nervous  phenomena 
are  not  evidence  of  the  struggles  of  a  refined  and 
modest  person — struggles  oidy  partially  successful — 
against  the  temptation  to  words  or  acts  of  an  indecent 
nature,  such  as  in  a  more  advanced  stage  of  the 
disease^  when  conscience  is  silent  and  the  faculties  are 
dulled,  are  shown  in  all  tlieir  naked  enormity  in  the 
wards  of  an  asylum.  The  writer  has  seen  somewhat 
similar  symptoms  in  the  case  of  a  person  from  whom 
botli  ovaries  had  been  removed.  About  the  time  of 
the  monthly  periods  the  ideas  were  distinctly  sexual, 
as  though  the  absence  of  the  cataraenia  rather  en- 
couraged tlie  mental  feelings  on  this  head. 

Other  circumstances,  however,  besides  those  con- 
nected mth  the  sexual  passion,  may  affect  a  mind 
naturally  weak,  and  give  rise  to  hysterical  conditions. 
Certain  religious  impressions,  especially  such  as  in- 
volve wliole  districts  at  once^as,  for  instance,  the 
dancing  mania  of  the  middle  ages — 'would  act  as  an 
exciting  cause.  But  putting  aside  these  great  epi- 
demic influences,  sporadic  cases  are  constantly  met 
with  in  wliich  some  particular  conversation,  some 
rehgious  shock,  the  influence  of  some  special  person, 
may  act  as  excitants  on  a  weak  brain. 

Closely  allied  to  this  condition  is  that  produced 
by   the  dull  ascetic  solitude  sometimes  enjoined   in 
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convent  life,  and  which,  added  to  a  defective  edu- 
cation and  superstitious  instruction,  gave  rise  to  the 
dreams,  tlie  visions,  the  celestial  appearances  so 
common  in  the  hves  of  some  of  the  Romish  saints. 
Even  scientific  men  have  found  it  difficult  to  avoid 
giving  credence  to  certain  hallucinations,  when  the 
body  and  brain  have  been  weakened  by  long  study 
or  excessive  abstinence.  It  is  not  easy  for  the 
strongest  persons  under  such  circumstances  to  re- 
solve into  the  bare  facts  of  abnormal  cerebral  cir- 
culation and  overwrought  nerve  tissue  the  objects  of 
thought  which  seem  to  take  visible  form  before  the 
eyes.  How  much  more  difficult  must  it  have  been 
for  the  old  ascetics,  to  whom  supernatural  appear- 
ances were  matters  of  faith,  and  whose  healthy  J 
feminine  instincts  towards  charity  and  usefulness  were' 
fed  witli  abstractions  instead  of  reahtics  ? 

Another  phase  of  neurotic  patient  is  the  touchy 
woman,  one  who  is  not  associated  with  by  her  friends 
or  the  world  at  large,  one  who  cannot  hve  with  her 
relations  because  they  consider  her  illnesses  nonsense,^ 
and  will  not  give  her  the  quiet  and  repose  so  necessary 
she  thinks  to  the  state  of  her  health.  She  generally 
is  past  her  first  youth,  and  has  had  her  disappoint- 
ments. There  is  usually  in  her  a  vast  amount  of  fine 
feeling,  too  fine  for  the  rough  usage  of  the  world. 
She  has  the  largest  views  of  universal  benevolence, 
only  hindered  by  her  health,  or  her  means,  or  the 
circumstances  of  her  hfe.  She  Hves  a  restricted  life 
of  self-concentration,  taking  no  interest  in  any  other 
thing  or  person,  living  in  herself,  to  herself,  and  for 
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lierself.  To  sucli  a  person  a  state  of  chronic  ill  lieallb  Patu- 
is  a  necessity.  She  must  have  attention  from  some  j^.^~ 
body,  and  tries  therefore  to  get  it  from  her  doctor,  or  »«^*»*^»i* 
more  usually  from  a  succession  of  doctors.  She  is  ofteu 
anxious  to  extract  a  certificate  of  disease  to  shoAV 
her  unbelieving  relatives.  She  is  generally  suffering, 
in  her  own  idea,  from  a  mortal  malady.  One  person 
under  the  writer's  care  insisted  upon  having,  at  the 
same  time,  cancer,  consumption,  and  stricture  of 
rectum.  Under  the  latter  in^pression,  slie  had  for 
many  years  performed  defalcation  by  scooping  out 
the  rectum  with  her  fingers,  and  could  never  be 
dissuaded  from  this  habit,  although  the  necessity  for 
it  existed  only  in  her  own  imagination.  She  was  at 
the  same  time  perfectly  sane  on  any  subject  which 
did  not  touch  on  her  own  health. 

Other  cases,  closely  connected  M'ith  these,  are  the 
subjects  of  '  temper  disease/  Marshall  Hall  recog- 
nised this  as  a  distinct  morbid  condition.  The 
ebullitions  of  temper  somctime-s  occur  at  intervals, 
the  patient  at  other  times  being  calm  >and  sensible. 
Often,  however,  the  usual  condition  is  one  of  chronic 
discontent,  interrupted  with  bursts  of  passion.  Oc- 
casionally these  outbursts  alternate  with  symptoms 
of  a  purely  neurotic  character.  It  is  extremely 
difficult  to  determine  at  what  age,  ur  after  what 
length  of  time,  the  controlling  power  of  the  will 
ceases  to  influence  such  patients.  Perhaps  a  strict 
moral  control  in  early  hfe  would  do  much  towai'ds 
preventing  the  further  development  of  the  evil.  But 
after   a   certain   period    the   habit    of    uncontrolled 
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pisiioii^  and   still  more  of   loddi^   at    eveiythingj 
from  an  iD-tempered  discanteEited  aspect,  grows 
stroog  that  the  will  is  aheolotely  powerless  in  resisting! 
the  morbid  condition.    With  some,  too,  even  in  earlr 
life,  the  oiitburstd  of  violent  passion,  under  circum- 
stances and  causes  of  a  most  trivial  nature,  seem  to  be 
insane  impulses,  and  to  be  entirely  beyond  voluntary 
control. 

In  others,  the  nagrging  ill-conditioDed  mind,  whicB 
looks  upon  every  plan  as  directed   against    herselfJ 
every  word  a^  having  some  covert  meaning  to  he 
disadvantage,  and  which  carps  or  sulks   at  all  thi 
circumstances  of  daily  life,  is  at  once  one  of  the  mogt 
trying  and  most  pitiable  objects  of  humanity.     The 
selfishness,  the  wholly  subjective  life  of  such  persons,^ 
the  absence  of  interest  in  external  things,  are  the™ 
connecting  links  between  these  patients  and  many 
other  phases  of  the  neurotic  condition. 

In  speaking  of  the  general  appearance  of  such 
patients,  there  remains  a  class  distinguished  from 
others  by  a  more  advanced  age.  At  a  period  when 
the  catamenial  functions  are  gradually  ceasing, 
nervous  conditions,  very  closely  resembUng  in  sym- 
ptoms some  varieties  of  hysteria,  are  commonly  met 
with.  This  climacteric  period  h  frequently  accom- 
panied by  great  iiTegularity  of  the  menstrual  periods* 
and  by  some  feeling  of  malaise  which  is  evidence  of 
disturbed  organisation.  The  irregularity  is  either 
shown  in  a  gradual  decrease  in  the  amount  of  uterine 
discharge,  the  flow  occurring  at  regular  monthly 
intervals  and  becoming  less  and  less  until  it  finally 
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ceases  altogether ;  or  in  a  somewhat  sudden  cessation 
for  several  months,  and  even  for  a  year  or  more,  fol- 
lowed by  an  increase  of  discharge  amounting  to  •^^^'lenin 
menorrhagia,  with  a  recurrence  of  this  alternation  of 
symptoms  perhaps  for  several  years  ;  or  in  a  great 
increase  of  the  menstrual  flow  both  in  amount  and  in 
frequency  of  recurrence,  the  menorrhagia  being  either 
persistent  or  stopping  for  a  few  days,  to  be  renewed 
with  increased  vigour.  It  is  evident  that  in  the  latter 
condition  there  is  irritabihty  of  the  generative  organs, 
as  well  as  debility  from  the  constant  luemorrhage, 
either  of  which  w^ould  be  sufficient  to  produce 
hysterical  phenomena  ;  and  it  is  in  patients  wdio 
sufler  in  this  way  that  these  symptoms  are  most 
common. 

Dr,  Lay  cock's  rdttiarks  will  be  easily  endorsed  by 
all  practitioners.  '  The  vigour  of  the  reproductive 
system  begins  to  decUne  about  the  age  of  forty  or 
f<n  ty-two,  and  from  this  period  to  th^  age  of  forty- 
nine  there  is  a  state  of  system  exceedingly  analogous 
to  tliat  of  the  period  during  which  it  was  first 
developed.  The  morbid  phenomena  are  however 
favourably  modified  by  circumstances.  Age  has 
blunted  the  sensibilities  in  some  degree.  There  is  less 
of  passion,  less  disappointment,  less  mortified  vanity 
and  fewer  causes  for  indulgence  in  evil  tempers  and 
foolish  caprices,  while  those  mental  ills  which  unad- 
voidably  happen  are  soothed  by  more  or  less  of 
rehgious  feehng.  Tlie  hysteria  is  of  the  cachectic 
type  ;  the  uterus  and  mammm,  or,  if  the  patient  have 
not  had  children,  the  thoracic  viscera,  are  jirincipally 
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affected  ;  asthma,  angina  pectoris,  menorrhagia,  neu- 
ralgia of  the  maraniBe  and  their  concomitants  are  ob- 
served ;  and  when  the  catamenia  cease,  if  the  health 
be  not  re-estabhshed,  gout,  hypochondriasis,  or 
general  cachexy  supervene,  and  cancer  attacks  the 
reproductive  organs  or  their  glandular  appendages/ 
Dr.  Laycock  probably  means  by  angina  pectoris  a 
reflex  phenomenon  acting  through  the  sympathetic, 
as  true  angina  pectoris  will  hardly  occur  as  an 
hysterical  symptom.  A  spasmodic  respiration,  simu* 
lating  asthma,  and  a  cardiac  neuralgia  of  great 
severity,  simulating  angina  pectoris,  are  met  with  in 
such  patients,  in  whom  the  bronchial  tubes  and^  the 
heart  are  perfectly  healthy.  Occurring  under  such 
circumstances,  it  is  usual  to  see  all  such  symptoms 
pass  entirely  away,  when  the  general  health  has  been 
re-established  after  the  complete  cessation  of  the 
catamenial  functions. 

And  tliat  the  pelvic  organs  should  be  the  starting- 
point  of  neurotic  symptoms  is  no  more  remarkable  i 
than    that   peculiar   emotional   phenomena  may   be 
caused    by    the    irritation    of    concretions    in    the 
pancreas. 

Apart  from  these  varieties  of  hysteria,  cases  are 
met  with  owning  no  uterine  cause  for  the  nervous 
symptoms,  and  yet  during  the  %vhole  of  their  lives 
forming  the  subject  of  certain  nervous  peculiarities. 
They  are  w^omen  of  intense  superlative  mode  of 
speecli,  who  cannot  look  at  any  question  calmly,  are 
flurried  on  the  least  excitement,  terrified  by  the  least 
misfortune*     They   suQer   from    acute   sensibility  of 
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the  nerves  of  touch,  from  abnormal  sensations  in 
the  stomach  and  bowels,  from  neuralgia,  palpitation, 
faiutness,  &c.  In  a  word,  they  suffer  from  the  a*t*»«^^* 
neurotic  temperament,  a  very  real  disorder,  though 
one  that  may  afford  no  post-mortem  record.  Such  a 
state  is  largely  due  to  hereditary  iuliuenee,  and  is  often 
seen  in  the  children  of  drunkards.  It  is  a  condition, 
too,  that  frequentl}^  leads  to  a  habit  of  alcoholic 
excess. 

In  speaking  thus  of  the  varieties  of  the  general 
appearance  of  hysterical  patients,  some  of  the  causes 
of  this  condition  have  been  touched  upon.  It  is 
necessary  to  speak  of  them  more  fully.  The  nervous 
temperament  may  be  transmitted  from  either  parent, 
but  perhaps  most  from  the  mother*  If  the  mother 
has  suffered  from  so-called  hysterical  symptoms,  if 
she  has  been  nervous,  excitable,  emotional,  still  more 
if  she  has  suffered  from  any  form  of  insanity,  the 
daughter  may  suffer.  As  has  been  said  above, 
alcoholic  excess  in  one  or  in  both  parents  is  a  fertile 
cause  for  this  morbid  condition.  This  is  only  in 
accordance  with  wdiat  we  have  found  in  more  serious 
states  of  mental  deterioration.  Morel  was  only  giving 
the  results  of  general  experience  when  he  wrote,  '  Les 
habitudes  d'lvrognerie  chez  les  parents  out  et^  signalees 
aussi,  et  je  ne  puis  passer  sous  silence  une  cause  que 
je  regarde  comme  des  plus  actives  dans  la  production 
de  rimbecillite  congenitale.  Dans  son  excellente 
statistique  des  causes  d  aheuation  mentale  dans  la 
province  dc  Westphabe,  le  docteur  Ruer  a  dejfi  fait 
observer  que  le  uombre  des  enfants  idiots  et  indjecUes 
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augmentait  d'une  fa^^^on  notable  dans  toutes  lea 
contr^es  oil  rivrognerie  c^tait  un  vice  conimun  au  p^re 
et  k  la  mere/  What  is  here  said  of  idiocy  and  im- 
becihty  may  be  stated  with  truth  of  other  forms  of 
mental  alienation,  and  later  investigations  teach  that 
the  hereditary  influence  of  drunken  parents  may  not 
only  induce  a  neurotic  temperament  in  the  succeeding 
generation,  but  many  nerve  phenomenaj  some  at  least 
of  which  are  accompanied  by  coarse  lesion  of  the 
cerebro-spinal  centres.  Tlie  effect^  too,  of  the  training 
given  by  such  parents  will  not  tend  to  subdue  passion, 
sellishne^^s,  or  excitabihty. 

Another  cause  may  be  found  in  the  mother  living 
in  a  whirl  of  social  excitement.  The  character  of 
the  hfe  and  the  fatigue  engendered  by  it  will  often 
have  a  morbid  influence  on  the  oflspring. 

The  Tt^hole  question  of  parental  influence  on  the  I 
child  during  intra- uterine  life  is  involved  in  almost  as 
much  obs^curity  as  hereditary  tendency  to  phthisis, 
cancer,  or  gout.  It  is  a  matter  of  daily  experience  to 
have  marks  on  the  child  attributed  to  ungratified  wishes 
of  the  mother,  during  pregnancy,  for  certain  articles  of 
food.  The  writer  has  met  with  a  case  in  which  the 
fingers  of  the  cliild  being  united  togetlier  Hke  the  feet  of 
a  web-footed  bird  was  attributed  by  the  mother  to  her 
desire  for  roast  goose  during  her  pregnancy.  Many, 
too,  of  the  malformations  in  the  infant  are  referred 
to  the  sight  of  strange  objects  during  pregnancy, 
objects  which  at  the  time  made  no  impression  on  the 
mother  at  all.  Such  statements  are  worthless.  But 
it  is  a  very  different  question  how  far  a  real  mental 
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ression,  especially  one  of  terror  or  of  grief,  may 
not  cause  arrest  of  development  in  the  embryo,  just  ^ — 
as  in  some  cases  it  may  induce  abortion*  When  the  M»hcnia 
part  played  by  terror  in  exciting  certain  neuroses, 
chorea,  hysteria,  epilepsy,  is  considered,  emotion 
must  be  looked  upon  as  a  powerful  influence  for  evil 
on  the  body,  acting  mainly  by  way  of  the  vasomotor 
nerves,  and  thus  affecting  the  circulation.  Any  cause 
which  interferes  with  the  due  course  of  the  maternal 
circulation  will  be  liable  to  produce  one  of  two  effects 
on  the  fcetiis — malnutrition  evidenced  by  arrest  of 
development,  or  abnoi^mal  nutrition  inducing  malfor- 
mations either  in  excess  or  defect.  This  malformation 
has  of  course  no  reference  to  the  particular  object  of 
terror  on  the  part  of  the  mother.  It  may  be  said 
tliat  tins  effect  is  much  less  direct,  and  depends  on 
the  condition  of  ill-beahh  into  which  the  mother 
may  be  thrown  by  any  sudden  shock  during  preg- 
nancy. 

But  in  those  cases  in  which  the  effects  of  maternal 
emotion  are  iK>t  seen  in  external  abnormalities  of 
development,  the  induced  cerebral  conditions  of  the 
infant  are  often  very  severe.  In  many  instances  they 
reveal  themselves  to  naked  eye  observation  ;  but  they 
vary  extremely  in  degree,  and  where  no  anatomical 
lesion  is  discovered,  whilst  tlie  patient  shows  deficiency 
of  control  and  a  want  of  co-ordination  between 
various  portions  of  the  brain,  it  is  only  reasouable  to 
believe  that  the  circulation  has  been  in  fault  and  the 
development  of  part  of  the  brain,  or  of  one  of  its 
layers  of  cells  iu  some  situation,  has  been  aiTcsted. 
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Maternal  shock  during  pregnancy  may  induce  defec* 
live  cerebral  organisation  in  the  child,  and  after  birth 
this  defective  organisation  may  manifest  itself  in 
psychical  peculiarities,  which  later  on  may  take  the 
form  of  neurotic  phenomena. 

Although  thia  neurasthenia  is  m^nly  a  disorder  of 
the  female  sex,  it  is  met  with  in  boys  and  men,  either 
from  hereditary  taint,  from  exhaustion,  from  the  effects 
of  dissipation,  sometimes  from  over  study.  From  the 
age  of  fourteen  to  eighteen,  and  again  from  forty-two 
to  forty-nine,  the  periods  of  the  development  and 
decline  of  the  uterine  functions,  women  are  most  liable 
to  conditions  that  may  be  justly  termed  hysterical* 
But  not  exclusively  so.  Just  as  the  practice  of  self- 
abuse  is  found  to  exist  long  before  it  is  possible  that 
any  seminal  fluid  can  be  excreted,  so  in  the  female, 
hysterical  symptoms  may  precede  for  some  years  the 
catamenial  functions.  Such  cases  are  met  with  at  the 
age  of  eleven  and  twelve,  and  even  earlier,  not  in  chil- 
dren of  precocious  uterine  development,  but  generally 
when  there  is  a  strong  neurotic  tendency,  or  where 
they  have  constantly  before  their  eyes  the  example  of 
persons  so  affected.  So  also,  long  after  the  menstrual 
functions  have  ceased,  the  nervous  system  in  some 
persons  seems  unable  to  shake  off  the  morbid  habit, 
and  the  woman  renuiins  hysterical  even  to  advanced 
age.  This  may  be  only  an  example  of  that  tendency 
to  periodicity  of  nervous  phenomena  so  constantly 
seen  in  neuralgia,  in  asthma,  and  in  epilepsy. 

Connected  with  tliis  questiou  of  age  is  the  mental 
and  moral  condition  of  young  women  about  the  age  of 
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puberty.  There  is  no  period  of  life  at  which  both  the 
moral  and  physical  nature  are  so  liable  to  deteriorate  as 
between  the  ages  of  fifteen  and  twenty.  The  girFs  mode  ^^t^^™^ 
of  thought  and  feeling  are  altered  ;  and  it  is  at  this 
period  that  the  gentleness,  purity,  and  refinement  of 
the  mother  exerts  such  influence  for  good  or  evil  upon 
the  child,,  an  influence  essential  to  the  due  and  proper 
balance  of  the  human  mind.  It  is  at  this  age,  too,  that 
diseases  of  the  nervous  system,  through  direct  altera- 
tion of  the  blood  elements  circulating  through  the 
nervous  masses  and  ganji^lionic  centres,  are  so  fre- 
quently  noticed  ;  and,  as  results,  vitiated  sensations, 
perverted  emotions,  or  even  disturbed  intelligence 
may  occur.  This  period  of  puberty,  too,  is  remarkable 
for  a  great  change  in  many  habits  and  tastes*  Many 
girls  would  gladly  hve  without  any  animal  food  at 
this  time  ;  and  this  dishke  for  meat  will  persist  for 
two  or  three  years.  The  affection  of  girls  for  girls  at 
this  period  falls  far  below  that  of  boys  for  some  special 
Bchool-corapanion,  and  contrasts  markedly  with  the 
love  of  little  children,  and  still  more  with  the  depths 
of  affectionate  self-devotion  so  frequently  manifested 
by  these  very  girls  in  after  hfe.  Much  of  this  change 
of  moral  habit  is  due  to  the  weakness  induced  by  over 
growth,  whilst  at  the  same  time  the  brain  is  making 
great  calls  on  the  circulation  for  carrying  on  the  studies 
of  school  life.  Much,  however,  depends  on  the  special 
condition  of  the  generative  organs.  The  dragging 
pains  in  the  bark,  the  commencement  of  a  whole  series 
of  new  sensations,  the  irritability  which  is  partly  the 
consequence  of  these  sensations  and  partly  of  weak- 
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tend  to  fix  the  thoughts  of  the  individual  on  herself, 
and  to  prevent  tliat  diflusiveness  of  aftection  which  is 
most  opposed  to  selfishness. 

It  is  not  certain  that  any  special  employment  can 
be  charged  with  causing  hysteria^  but  many  occupa- 
tions are  harmful  from  one  or  more  of  four  evil  influ- 
enoes.  The  length  of  time,  the  vitiated  atmosphere^ 
the  constrained  posture,  and  the  monotony  of  the 
occupation  may  each  and  all  lead  to  great  neurotic 
tendencies  among  many  other  morbid  phenomena,  and 
the  writer  believes  these  tendencies  can  be  set  up  de  % 
nam  in  the  members  of  non-neurotic  families.  It 
would  lead  too  far  to  enlarge  here  upon  each  of  these 
four  points.  Generally,  they  are  quite  unnecessary  ; 
and  it  is  very  remarkable  how  frequently  the  master 
of  a  s!iop  will  take  trouble  to  ventilate  his  premises, 
whilst  he  will  not  listen  to  the  suggestion  of  allowing 
his  assistants  to  sit  down,  even  at  a  time  when  thev 
are  not  attending  to  customers. 

Aniong  the  affluent  and  luxurious,  neurotic  com- 
plaints are  peculiarly  common.  Wealth  and  common 
sense  are  often  very  far  from  going  hand  in  hand. 
A  girl  brought  up  in  luxurious  habits  will  lie  to  a 
very  late  hour  in  the  morning  in  a  soft  bed^  its  very 
softness  being  an  evil  will  not  dress  herself,  will 
have  everything  brought  to  her  throughout  the  day, 
will  take  no  personal  trouble,  and  make  no  personal 
exertion  ;  will  possibly  go  out  lying  back  in  an  easy 
carriage,  and  will  often  become  gradually  so  sated 
with  the  tedious  pursuit  of  pleasure,  that  she  will  be 
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incapable  of  being  interested  in  the  facts  and  inci-  path- 
dents  of  daily  life.  It  is  not  easy  to  say  wlietlier,  in  — *- 
such  cases,  the  neurotic  symptoms  are  induced  by  •*tbemA 
the  physical  conditions  consequent  on  hixurious 
habits,  or  by  the  mental  discontent  from  the  enuui 
of  sucli  a  mode  of  life.  Quite  apart  from  the  many 
habits  tliat  may  incluee  functional  uterine  malady, 
the  unsatisfactory  sensation  of  the  want  of  something 
to  do,  mi  possible  to  define,  the  sense  of  injury,  and  of 
want  of  attention,  and  the  faOing  to  obtain  the  precise 
position  with  reference  to  other  people  to  which  she 
thinks  herself  entitled,  will  make  a  girl  magnify 
shght  ailments,  with  the  view  of  insuring  attention 
from  her  relatives  and  her  doctor  ;  and,  if  this  plan 
is  successful,  will  cause  a  continuance  of  the  simulated 
ilHiealth,  which  will  residt  in  protracted  and  per- 
sistent hysterical  paralysis  or  hypcriesLhcsia*  This 
morbid  mental  condition,  this  longing  fur  notoriety, 
this  desire  to  be  first  in  some  way,  in  however  small 
a  circle,  is  at  the  bottom  of  many  of  tlie  strangest 
phenomena  in  such  cases.  It  leads  not  only  to  the 
most  remarkable  physical  symptoms,  but  even  to 
self-accusatitms  of  victis  or  of  crimes  of  which,  in  act 
at  least,  the  patient  is  wholly  guiltless. 

Not  only  are  s])ecial  employments  and  special 
habits  conducive  to  neurotic  evil,  but  certain  dia- 
theses and  temperaments  are  more  subject  to  it  than 
others.  Thus,  w4th  some  families  the  temptation  to 
lustful  pleasures  is  so  strong  tliat  it  amounts  to  here- 
ditary disease.  In  w^ell-principled  members  of  such 
families   the   tendency    to  early   marriage  is  great. 

F  W 
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Among  men,  if  such  marriages  are  impossible,  life 
becomes  a  daily  struggle  against  temptation.  But 
for  women,  owing  to  social  customs  and  habits,  the 
case  is  far  worse ;  the  choice  between  sexual  feeling 
and  married  poverty  ig  not  in  their  hands.  The 
temptation  is  probably  in  many  cases  the  same,  and 
is  combated  heroically  both  oo  principle  and  from 
natural  modesty :  whilst  the  very  acknowledgment 
to  themselves  of  the  necessity  for  such  a  struggle 
seems  to  them  desecration.  For  many  a  long  day  there 
is  no  external  manifestation  of  it  even  in  look.  The 
patient  may  throw  herself  into  all  kinds  of  useful  oc- 
cupations, but  still  the  trial  continues,  and  the  result 
may  be  self-abuse,  or  thoroughly  bad  habits  of  life, 
or  a  form  of  nerve  disease  which  is  not  unhkely  to 
terminate  in  eroto-mania.  In  this  latter  condition 
the  mental  nudady  is  not,  as  is  sometimes  the  case, 
the  primary  cause  of  the  sad  phj^sical  manifestations^ 
but,  on  the  contrary,  the  physic^al  condition  with 
un gratified  desires  leads  gradually  to  the  mental 
aberration,  with  apparently  loss  of  all  sense  of  shame 
and  modesty.  This  seems  often  to  be  the  ex- 
planation of  those  strange  abnormalities  of  the  moral 
sense  whieli  are  met  with  occasionally  amongst 
wrmien  of  high  principle  and  religious  feeling,  and 
are  worthy  of  all  possible  pity. 

One  more  point  coiniected  with  the  generative 
functions  is  often  overlooked  in  determining  the 
causes  of  this  malady,  viz,,  marriage,  in  wliich  the 
natural  desires  for  conjugal  intercourse  are  interfered 
with,  or  again  in  whicli  such  intercourse  is  indulged 
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in  to  excess.  In  one  of  the  most  marked  instances  path- 
ever  met  with  by  the  writer,  this  mtercourse  con- 
stantly  took  place  many  times  in  one  night,  and  the  'i^tbcnia 
husband  eventually  died  in  an  asylum,  utterly  broken 
doAvii  by  this  excessive  indulgence,  whilst  the  wife 
WHS  the  subject  of  aggravated  neurotic  symptoms. 
This  cause,  however,  is  not  so  common  as  its  op- 
posite. From  various  circumstances,  disparity  of 
age,  want  of  affection  on  one  side  or  the  other,  in- 
competence  from  ill-health,  or  habits  of  illicit  inter- 
course on  the  part  of  the  husband,  there  are  some 
niarried  women  in  the  position  described.  To  quote 
M,  Morel  once  more,  '  La  proportion  de  rhysterie  est 
moindre  sans  doute  dans  ie  mariage,  et  Ambrose 
Par6  Tavait  deja  remarque  en  disant  que  ces  acci- 
dents adviennent  peu  souvent  aux  femmes  mariees 
ayaut  la  compagnie  de  leurs  maris.  Mais,  ajoute  avec 
beaucoup  de  justice  M.  le  docteur  Landouzy,  il  nc 
faut  pas  voir  dans  ces  mots  **  ayant  la  compagnie  de 
leurs  maris  *'  line  nai'vete  on  un  pleonasme,  mais  le 
resultat  d'lme  observation  que  font  chaque  jour  les 
medecins,  et  que  devaient  faire  peui-ctre  les  philo- 
sophes  et  les  legislateurs.  Combien  de  femmes,  en 
eflet,  dit  cet  auteur,  n*ont  pas  la  compagnie  de  leurs 
maris,  parce  qulls  sont  trop  6g^s  ?  Combien  paree 
quils  sont  trop  jeunes?  Combien  par  absence  de 
sympathie  ?  Combien  par  maladie,  retraite  antici- 
poe»  relations  illegitimes  ?  Les  observations  constatent 
qu*il  y  a  mariage,  contrat  legitime,  sans  examiner 
s'il  y  a  union  intime,  si  Tune  dea  fonctions  les  plus 
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importantes  s'exerce  moralement :  en  un  mot,  si  les 
besoins  du  corps  et  dii  ccEur  sent  satisfaits/ 

It  is  not  likely,  however,  that  this  condition  would 
excite  a  neurotic  paroxysm,  except  in  persons  who 
from  natural  temperament  or  other  causes  have  been 
already  predisposed  to  such  symptoms;  and  under 
most  circumstances  all  uterine  ailments,  and  even 
the  irritation  consequent  on  a  partially-consummated 
marriage,  would  act  as  predisposing  to  the  malady. 
The  exciting  cause  is  in  a  vast  majority  of  case^  a 
mental  one.  Anything  sudden,  either  fright  or  grief 
or  joy,  a  harsh  word  or  look,  a  worry  to  the  temper, 
an  evil  dream,  may  all  produce  neurotic  symptoms 
under  certain  conditions,  and  still  more  surely  may 
strong  appeals  to  the  imagination  do  so,  especially 
from  the  pulpit,  where  the  picture  enforced  upon  the 
imagination,  either  of  holy  awe  or  of  mortal  terror, 
is  intcnsilied  by  the  authoritative  sacredness  of  the 
surrounding  circumstances.  But  of  all  exciting 
causes  imitation  ranks  highest.  To  persons  even 
slightly  predisposed  to  this  aflection,  the  presence  of 
one  suflering  from  any  of  the  physical  phenomena 
%vill  act  as  a  sure  means  of  pmstrating  them  into  the 
same  or  similar  conditions. 

So  many  neuroses  that  some  M'ould  call  hysterical 
seem  to  depend  directly  or  indirectly  on  irritation  of 
the  generative  organs,  or  of  the  nervous  centres  of 
these  organs,  that  misunderstanding  may  easily  arise 
on  this  point.  It  is  well  to  bear  in  mind  the  possibility, 
even  the  frequent  probability  of  such  a  connection. 
It  is  better  still  to  avoid,  if  possible,  all  treatment  of 
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the  organs  in  question ;  and  taking  all  forms  togetlier, 
the  causation  will  be  found  to  lie,  in  much  the  larger 
number  of  cases,  in  parts  of  the  body  wholly  indepen- 
dent of  sexual  feeling,  in  conditions  of  hematosis,  in 
irritability  of  cells  of  the  cerebral  convolutions,  or  of 
the  nuclei  of  particular  nerves,  still  more  in  states  of 
the  circulation  of  the  nervous  centres  under  vaso- 
motor influence,  and  in  irritability  of  the  sympathetic 
symptoms.  The  symptoms  are  multiform,  and 
seldom,  if  ever,  co-exist  in  the  same  person.  They 
are  p^irtly  physical,  partly  psychical  ;  and  of  these 
latter  many  phenomena  depend  upon  one  of  the  chief 
characteristics  of  neurotic  persons,  an  exalted  reflex 
function. 

Among  psychical  symptoms  is  found  general 
nervousness,  the  patient  being  easily  startled  and 
taking  alarm  on  very  slight  occasion.  She  is  easily 
excited  to  laughter  or  tears,  and  in  the  latter  case 
the  weeping  wHll  be  excessive  and  uncontrollable. 
Slight  causes  will  provoke  discontent,  pettishness,  and 
these  feehngs  will  find  vent  in  bursts  of  convulsive 
sobbing.  The  temper  is  exceedingly  infirm.  Self- 
importance  is  a  marked  feature.  The  mental  condi- 
tion may  result  in  some  form  of  eroto-mania,  in 
catalepsy  or  in  melancholia,  and  this  is  often  accom- 
panied by  dysphagia,  or  rather  by  a  mental  deter- 
mination  not  to  eat.  Such  patients  sometimes  offer 
the  greatest  resistance  to  the  stomach-pump,  but 
generally  they  seem  to  hke  it,  as  being  a  process 
which  gives  a  great  deal  of  trouble  to  other  people, 
and  exalts  the  patient  for  the  time  into  the  important 
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position  of  being  attended  to.  This  determinatioii 
not  to  eat  does  not  seem  to  be  connected  with  a 
desire  to  starve  themselves.  It  is  prompted  by  a 
mental  condition  similar  to  that  which  suggests  the 
impossibility  of  micturition  and  tlie  consequent  use 
of  the  catheter. 

In  the  melancholia  of  the  neurotic  patient  she 
will  do  nothing  for  herself,  vnH  take  no  exercise, 
make  no  movement  except  on  compulsion,  will  be 
dressed  and  phiced  on  a  sofa,  and  thei*e  remain  until 
moved  again,  apparently  taking  no  notice  of  anyone. 
Such  a  state  is  very  little  removed  from  catalepsy, 
and  indeed  may  pass  into  it,  although  the  cataleptic 
fit  more  usually  occurs  without  prodromata.  In  other 
cases  the  mental  phenomena  will  be  mainly  those  of 
h}q70chondriasis,  and  the  patient  will  magnify  various 
bodily  sensations  into  symptoms  of  the  most  terrible 
diseases.  Such  ideas  generally  amount  to  real 
delusions,  and  only  differ  from  the  delusions  of  mania 
in  that  they  are  ever  changing.  Perhaps  one  of  the 
most  prominent  mental  traits  in  patients  of  this  kind 
is  their  weakness  of  self-control,  combined  with  a 
marked  obstinacy  in  opposing  themselves  to  the 
views  or  suggestions  of  others.  The  physical  sym- 
ptoms are  mainly  connected  with  the  nervous  system, 
not  wholly  so.  Convulsion,  contraction,  paralysis^ 
various  abnormalities  of  sensation  are  some  of  them. 
Besides  these,  disturbance  of  digestion,  haemorrhages, 
dilated  pupils,  morbid  condition  of  the  uterine  func- 
tions, find  a  place. 

Bapid  twdtchings  and  oscillations  of  the  eyelids 
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are  common,  and  helpful  in  diagnosis,  when  the  path- 
patient  is  first  seen  m  a  paroxysm  of  convoision,  ^-^^— 
This  symptom  never  occurs  in  true  epilepsy,  and  *«^heiiia 
wlien  it  exists  the  patient  is  probably  always  con- 
scious. This  clonic  convulsion  of  the  eyelids  is  so 
rapid  that  it  may  occur  nearly  200  times  in  a  minute. 
It  is  a  symptom  less  under  the  control  of  the  patient 
than  almost  any  other,  and  depends  on  an  alternating 
spasm  of  the  levator  palpebrse  and  the  orbicularis. 
The  breathing  of  such  patients  is  generally  abnorniah 
They  seldom  seem  able  to  take  long  deep  breaths, 
and  never  adequately  fill  the  lungs  in  ordinary 
respiration.  But  apart  from  this  a  peculiar  breath- 
ing is  met  with,  quick,  spasmodic,  irregular,  accom- 
panied by  sobbing  or  choking.  This  mode  of  breathing 
is  exactly  like  the  panting  of  a  i)ersoii  who  has  been 
taking  hunicd  exercise,  and  is  a  form  of  dyspnoea. 
Occasionally  this  breathing  is  accompanied  by  exces- 
sive sighing  or  even  sometimes  by  yawning.  After 
a  paroxysm  in  which  many  convulsive  plienoinena 
have  appeared,  this  pantiiig-sobbing  respiration  is 
often  tlie  last  symptom  to  disappear.  It  depends 
upon  spasm  of  all  the  respiratory  muscles  in  turn. 
At  the  commencement  of  such  a  paroxysm  the 
respiration  may  be  temporarily  suspended  from  a 
tonic  fixed  contraction  of  the  respiratory  muscles,  as 
in  epilepsy  and  tetanus. 

Palpitation  is  very  common  in  hysteria.  The 
pulse  may  exceed  120  for  days  and  even  weeks 
together,  and  without  any  marked  disturbanc^e 
of  the  general  health.     More  usually  palpitation  is 
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temporarily  excited  by  BOnie  external  cause  acting  on 
the  nerrotis  system.  Such  a  cause  will  generally  be 
of  a  nature  which  woold  produce  no  resrult  except  in 
neurotic  persons ;  a  slight  noise,  a  sudden  word, 
some  speech  which  offends  the  touchy  temper,  ihe 
reading  an  account  of  an  accident,  the  approach  of 
the  medical  attendant,  the  thought  of  anything  likely 
to  excite  emotion,  either  of  joy,  anger,  or  grief,  all 
these  will  induce  palpitation,  either  by  exciting  the 
accelerator  cardiac  nerves,  or  more  usually  by  causing 
paresis  of  the  vagus.  This  palpitation  is  often  reflex, 
of  which  the  eisodic  portion  of  the  arc  is  generally 
some  nerve  of  special  sense,  especially  the  optic  and 
the  auditory,  whilst  the  impra^ion  is  conveyed  to 
the  heart  by  the  vagus.  The  etiology  of  palpitation 
has  been  discussed  in  earlier  pages.  It  may  suffice 
to  say  here  that  as  palpitation  may  be  caused  in 
other  disorders  either  by  stimulating  the  sympathetic 
cardiac  fibres,  or  by  paralysing  the  vagus,  so  in  this 
various  reflex  excitations,  and  sometimes  the  fact  of 
abnormality  of  the  circulating  fluid  itself  may  induce 
these  cardiac  phenomena^  acting  sometimes  on  the 
vagus,  at  other  times  on  the  sympathetic.  Thus  the 
breathing  cold  air,  the  act  of  eating  food,  the  presence 
of  ffjod  ill  the  stomach  or  of  flatus  in  the  bowels, 
may  each  and  all  cause  palpitation  as  a  reflex  action, 
and  seem  to  connect  this  symptom  with  other  pheno- 
mena belonging  to  the  vascular  system  as  an  example 
of  intensified  reflex  function. 

More  important  than  palpitation  are  the  symptoi 
resembling  angina  pectoris  that   occur   in  neurotic 
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persons.  True  angina  pectoris  forms  the  subject 
of  a  special  chapter.  In  neurotic  patients  many  of 
the  nerves  are  in  a  state  of  bypersesthesia.  The  tt^stbeni* 
anginal  symptoms  may  be  mere  cardialgia,  and  not 
unusually  are  so.  But  such  patients  are  not  free 
from  the  ailments  common  to  others  ;  and  if  the 
cardiac  pain  is  accompanied  with  a  peculiarly  feeble 
action  of  the  heart,  with  a  low  thready  pulse,  with 
blueness  of  the  hps  and  nose  and  coldness  of  the 
extremities,  witli  all  the  signs  in  fact  of  a  depressed 
circulation,  it  is  not  to  be  passed  over  hghtly.  Under 
such  circumstances  this  symptom  may  be  serious, 
even  with  a  previous  knowledge  of  the  patient,  with 
the  co-existence  of  tetanoid  rigidity,  of  globus,  of 
spasmodic  breathing,  or  of  other  nervous  phenomena. 
Proceeding  in  the  consideration  of  the  muscular 
system,  general  convulsions  are  met  with,  varying 
both  in  intensity  and  in  kind,  resembUng  chorea, 
tetanus,  or  ejjilepsy.  Daily  experience  gives  suffi- 
cient evidence  of  the  neurotic  origin  of  chorea  at  the 
period  of  puberty.  The  histoi'y  of  many  of  the 
frenzies  of  the  dancing  mania  of  the  middle  ages 
show^s  this  connection  in  a  more  marked  degree.  In 
most  of  these  epidemics  the  chronic  movements  w^ere 
more  or  less  rhythmical.  In  chorea  the  will  is 
weak,  and  may  even  be  perverted,  though  seldom  to 
such  an  extent  as  in  older  neurotic  patients.  The 
manner  in  which  the  chorea  may  merge  into  other 
neuroses,  and  the  evidence  there  is  that  the  tumul- 
tuous cardiac  jactitation  in  chorea  depends  on  a 
nervous  influence  (the  heart  often  becoming  tranquil 
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—  time)  are  additional  reasons  for  believing  in  the 
AiUienu  nervous  causation  of  much  of  the  palpitation  in 
neurotic  persons.  In  so-called  choreic  hysteria, 
violent  jactitation  of  the  Hmbs,  at  first  usually 
unilateral,  is  associated  with  much  contortion  of  the 
eyelids  and  facial  muscles.  This  form  of  malady 
is  often  accompanied  by  various  hallucinations,  by 
great  depression  of  spirits,  amounting  in  some 
cases  to  melancholia,  by  dishke  of  food,  sleeplessness^ 
and  constipated  Ijowels.  Some  such  patients  will 
dance,  turn  round  on  their  own  axis,  roll  up  and 
down  the  bed  in  strong  convulsions.  In  one  case, 
under  the  writer's  care,  a  married  woman,  in  whoG 
the  catamenial  functions  were  healthy,  was  frightened 
by  fire.  In  addition  to  cries  and  globus,  with  various 
affections  of  tlie  muscular  system,  she  had  hallucina- 
tions of  sight,  had  been  favoured  witli  three  visions 
in  which  Christ  had  appeared  to  her,  was  suicidal 
and  suspicious,  beUeving  she  had  enemies  about  lier. 
If  she  heard  of  the  illnesses  of  other  people,  she 
immediately  felt  all  tlieir  complaints  in  her  own 
person* 

Diflering  from  this  form  of  hysteria,  more  in  the 
character  of  the  special  convulsions  than  in  any 
other  respect,  is  that  form  whicli  may  be  called 
the  tetanic.  In  many  varieties  of  hysteria  tetanic 
spasm  plays  a  subordinate  part ;  but  in  this  form 
the  affection  of  the  muscular  system  is  almost  wholly 
tetanic,  although  it  may  proceed  to  epUeptifonn 
convulsion.     There  is  great  difficulty  in  swallowing, 
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the  spasm  of  the  jaws  amounting  to  absolute  trismus. 
It  is  surprising  how  protracted  this  trismus  may 
be,  and  how  easily  it  is  re-excited  by  any  mental 
stimulus.  As  in  true  tetanus,  the  locked  jaw  may 
relax  and  allow  food  to  be  taken  with  tolerable  ease 
into  the  mouth,  and  yet  from  spasm  of  the  pharyngeal 
muscles  deglutition  will  be  impossible.  In  many 
instances  of  the  dancing  mania  both  emprosthotonos 
and  opisthotonos  were  fi^equently  met  with,  but  more 
usually  the  tetanic  condition  consists  in  rigidity  of 
the  whole  body,  and  rigidity  shared  even  by  the 
muscles  of  resjiiration.  In  some  cases  the  respiratory 
muscles  act  so  imperfectly  that  it  is  difficult  to  detect 
the  breathing.  Sometimes  the  rigidity  is  confined  to 
one  hmb.  It  may  pass  away,  or  may  persist  and 
form  a  chronic  contraction.  But  whilst  in  true 
tetanus  it  is  easy  duruig  sleep  to  excite  spasm, 
especially  of  the  dorsal  and  abdominal  muscles,  in 
this  tetanus  of  neurotics  there  is  complete  relaxation 
during  sleep. 

The  most  intensified  degree  of  this  tetanus  is 
found  in  catalepsy.  It  is  at  least  questionable 
whether  consciousness  is  ever  quite  abolished  in  this 
disease.  Such  patients  can  seldom  be  roused  by  any 
external  stimulus,  and  apparently  take  no  notice  of 
surrounding  objects  or  of  events :  but  this  occurs  in 
many  cases  of  epilepsy  between  the  attacks,  and  of 
ichoha,  and  yet  these  patients  are  able  after- 
warda  to  give  a  very  fair  account  of  things  that  have 
happened  ai'ouod  them, 

A  further  stage  of  this   condition  is  trance,  in 
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which  there  is  an  entire  abstraction  of  ideas  from  all 
surroimding  t  bjects.  But  in  catalepsy  the  conscious- 
ness seems  very  deep  down,  a  long  way  off  and  yet 
not  altogether  lost.  The  limbs  are  not  in  a  state  of 
spastic  rigidity,  but  rather  in  automatic  contraction, 
a  contraction  by  no  means  ditScult  to  overcome. 
Where  they  are  placed,  in  that  position  they  remain, 
even  though  the  position  may  be  one  which  is 
difficult  to  retain  without  fatigue.  It  is  in  that 
tetanic  form  of  hysteria  that  the  mental  abstrac- 
tion which  is  the  characteristic  symptom  of  trance  is 
most  common.  Laycock  speaks  with  some  disbelief 
of  this  condition.  He  says,  '  If  a  young  woman 
remains  a  long  time  (days  or  weeks)  in  coma,  and, 
on  being  roused,  relates  the  infinity  of  dreams  she 
has  had,  everybody  says  she  has  been  in  a  trance. 
There  is  no  end  to  the  marvellous  stories  about  these 
trances,  and  the  visions,  revelations,  and  wonders 
the  patient  has  seen  and  heard.  If  a  crowd  follow 
after  her,  she  will  prophesy,  speak  in  unknown 
tongues,  live  without  food,  and  perform  all  sorts  of 
marvels/  But  Laycock  was  too  sceptical  on  the 
subject*  A  sufficient  number  of  cases  of  trance  have 
been  observed  by  careful  physicians  to  make  it  certain 
that  this  morbid  condition  is  a  reality,  that  motor 
and  sensory  phenomena  may  be  in  abeyance  whilst 
the  power  of  thouglit  remains.  There  are  several 
varieties  of  this  condition. 

1.  A  state  of  sleep  or  apparent  coma  in  whicli 
there  is  no  movement  except  of  breathing,  and  no 
consciousness  of  external  events,  but  in  which  there  is 
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generally  soine  mental  activity,  sliown  by  drearas,  and 
there  may  be  an  after  recoUertion  of  these  dreams, 

2.  The  same  apparently  motioDless  coma,  in 
wbich,  however^  the  patient  has  the  most  acute 
consciousness  of  what  is  going  on  around  her,  but 
has  no  power  of  expressing  that  consciousness  by 
speech  or  motion.  It  is  under  such  circumstances 
that  a  patient  may  be  buried  alive ;  and  an  instance 
is  on  record  of  the  mistake  being  discovered  by  the 
emotion  of  a  patient  inducing  a  copious  perspiration, 
which  revealed  the  fact  that  she  was  alive.  Tlic 
late  Arcliblsliop  of  Paris,  wlio  was  murdered  by  the 
Communists,  related  his  own  experience  of  this  kind  ; 
liow  in  early  life,  after  the  exhaustion  of  a  long 
illness,  he  fell  into  such  a  trance-like  state,  and 
though  unable  to  give  any  sign  of  life  was  perfectly 
conscious  of  all  the  preparations  for  his  interment, 
and  was  saved  from  being  so  buried  alive  by  a 
brother  monk  noticing  a  faint  muscular  tremor, 

3.  Those  varied  phenomena,  wholly  morbid,  that 
manifest  themselves  in  hypnotism,  sleep-walkings  &c, 

4.  A  fourth  kind  is  closely  alUed  to  some  forms 
of  mania.  With  total  temporary  abstraction  from 
all  surrounding  objects  and  ciixumstanccs,  and  with- 
out any  appearance  of  coma,  there  occur  hallucina- 
tions and  dehisions,  the  memory  of  which  is  so  strong, 
the  belief  in  them  so  real  after  the  attack  is  over, 
that  it  is  not  only  impossible  to  reason  the  patient 
out  of  her  belief,  hut  her  after  life  is  to  a  great  ex- 
tent influenced  by  them.  Such,  doubtless,  was  the 
condition  in  which  Joan  of  Ajc  received  her  supposed 
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celestial  mission  ;  such,  possibly,  the  neurotic  disorder 
which  made  Charlotte  Corday  an  assassin. 

5,  One  further  series  of  phenomena  remains,  fre- 
quently met  with  among  the  insane,  a  state  of  torpor 
somewhat  allied  to  catalepsy,  but  in  which  the  mind 
seems  an  utter  blank,  though  sometimes  it  is  abstracted 
from  everything  else  to  feed  upon  one  idea.     Here  is 
no  sleep  nor  coma,  but  a  complete  absence  of  the 
perception  of  impressions   and  an   almost  complete 
loss  of  sensation.     Such  patients  will  endure  extremes 
of  heat  and    cold  without   complaint,  and  will  not 
flinch  under  the  most  painful  impressions.     There  is 
complete  analgesia.     They  show  no  sign  of  hunger  or 
thirst,  and  will  make  no  voluntary  effort  for  supply- 
ing any  of  the  necessities  of  nature.     There  is  no 
reason   to   suppose    that  sucli   patients  retain   any 
memory  of  what  has  passed  around  them,  or  of  the 
objects,  if  any,  of  their  own  thcmghts.     Two  pecuhai* 
instances  occurred  to  the  writer  almost  at  the  same 
time,  that  illustrate  forms  of  trance.     The  one  was  a 
lady   approaching   middle   age,   of    highly   nervoug 
tetnperament,  and  liable  to  attacks  accompanied  by 
much  screaming  and  tetanic  rigidity.     After  one  of 
these  attacks  she  fell  into  a  state  of  physical  prostra- 
tion, and  was  to  all  ajipearance  so  lifeless  that  the 
stethoscope  alone  revealed  that  the  heart's  action  w^as 
still  going  on,     Iler   mind,  however,  w^as  perfectly 
clear  and  active,  but  she  was  utterly  unable  to  ex* 
press   her   feelings    either   by   word   or   movement. 
When  she   recovered   slie   recollected    all   that  had 
occurred,  and  was  able  to  repeat  everything  that  had 
been  said  around  her.     In  the  second  case,  a  woman, 
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also  of  middle  age,  with  a  phtbisical  family  history, 
had  herself  sufiered  from  haemoptysis.  She  was  a 
large  stout  person,  though  habitually  afflicted  witli 
anorexia.  Slie  was  a  sick  nurse  among  the  poor,  and 
whilst  nursing  seemed  always  to  enjoy  perfect  health* 
When  her  days  duties  were  over,  and  especially 
during  any  religious  service,  she  would  fall  hke  one 
insensible,  the  pulse  becoming  very  weak  and  the 
extremities  cold.  Extreme  trismus  and  rigidity  of  the 
trunk  ensued,  and  later  the  patient  began  to  talk  with 
the  utmost  volubility  on  all  kinds  of  subjects,  calhng 
the  persons  nearest  her  by  the  names  of  her  relation?, 
throwing  her  arms  about  them,  a]>parently  under  the 
delusion  that  she  was  surrounded  by  those  most 
nearly  connected  with  her.  These  phenomena  might 
persist  from  one  to  two  hours,  and  then  the  patient 
w^ould  recover.  She  denied  that  she  was  ever  in- 
sensible or  unconscious  of  her  surroundings ;  she 
remembered  all  tliat  she  had  said  or  thought,  and 
seemed  to  have  possessed  during  the  attacks  a  kind 
of  double  mental  faculty,  a  true  and  a  false  conscious- 
ness, recognising  by  the  one  the  personal  identity  of 
those  around  her,  and  by  the  otlier  clothing  them 
with  an  identity  not  their  own.  Something  anakigoua 
to  this  is  seen  in  those  dreams  in  which  the  dreamer 
may  witness  his  own  death  and  burial,  whilst  at  the 
same  time  conscious  of  his  living  identity.  Does  this 
condition  depend  on  an  unequal  distribution  of  blood 
in  the  two  henuspheros  of  the  brain? 

Closely  connected  with  the  tetanus  of  neurotics, 
often  existing,  as  in  true  epilepsy,  as  the  sequence  of 
tetanic  rigidity,  at  other  times  associated  with  uui- 
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lateral  jactitationj  more  frequently  staoding  alone  or 
only  showing  its  affinity  with  the  other  forms  of  the 
several  non-convulsive  phenomena  each  one  has  in 
common,  is  that  variety  of  the  malady  characterised 
by  convulsions  of  an  epileptic  nature. 

These  convulsions  sometimes  resemble  true  epi- 
lepsy very  closely,  the  muscles  of  the  limbs  being 
thrown  into  clonic  spasms,  the  rapidity  of  which  is 
far  beyond  Avhat  any  voluntary  effort  could  accom- 
plish. A  person  in  this  condition  will  shake  not  only 
the  bed,  but  the  whole  room  ;  and  the  convulsion?* 
will  continue  without  interruption  for  several  hours 
at  a  time,  and  will  leave  the  affected  bmbs  more  or 
less  paralysed  from  exhaustion.  More  frequently 
the  arms  only  are  affected,  and  sometimes  one  limb 
or  part  of  a  limb.  The  intensity  also  varies  from 
slight  tremulous  twitching  to  violent  clonic  convul- 
sion, in  which  the  limbs  may  be  badly  bruised.  The 
facia!  muscles  are  generally  tolerably  free  from  this 
kind  of  convulsion,  except  that  there  is  much  twitch- 
ing of  the  eyelids  and  often  violent  sobbing.  There 
is  no  clonic  spasm  of  the  elevators  of  the  nostril,  of 
the  upper  lip,  and  of  the  angle  of  the  mouth,  of  the 
risorius,  the  zygomatic  muscles,  or  of  the  depressor 
anguli  oris,  such  as  is  very  common  in  true  epilepsy ; 
whilst  although  the  temporal  muscle,  the  mas.se ters 
and  the  pterygoids  are  constantly  affected  with  tonic 
j?spasm,  thus  producing  a  form  of  trismus,  it  is  seldom 
that  in  this  disease  they  are  thrown  into  clonic  convul- 
sions, such  as  in  true  epilepsy  produces  that  grinding 
of  the  lower  jaw  upon  the  upper,  which  in  some  cases 
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is  so  violent  as  to  slialter  tlie  teeth  of  the  patient  Vxru- 
A  very  distinct  line  of  demarcation  is  drawn  between  *  — ^ 
epilepsy  and  what  is  called  by  Cliarcot  and  others  Mthcnu 
hysterical  e[>ilepsy.  As  in  many  other  cases,  this 
line  is  a  practical  convenience  for  description,  rather 
than  an  expression  of  tlie  actual  truth.  The  distinc- 
tion drawn  is  that  in  epilepsy  consciousness  is  lost,  iu 
hysterical  epilepsy  never  completely  ;  neither  of  these 
points  of  distinction  is  universally  correct.  Cases 
have  been  given  in  a  former  chapter  of  epilepsy 
without  loss  of  consciousness.  Every  neurologist  is 
famihar  with  instances  of  this.  In  some  epileptics 
the  ordinai^y  fit  with  complete  loss  of  consciousness 
alternates  with  another  in  which  tliere  is  no  such 
loss,  Oi)posed  to  the^e  cases  are  those  numerous 
instances  of  hysterical  epilepsy  in  which  the  tetanic 
condition,  already  spoken  of,  is  followed  by  clonic 
convulsions,  and  in  which  pretty  frecpiently  the 
patient  can  give  no  account  of  anything  that  has 
taken  place  during  the  attack.  The  convulsions,  too, 
as  in  epilepsy,  may  be  followed  by  lieadache  and 
sleepiness  and  gradual  loss  of  memory.  Tlie  extreme 
instances  that  have  been  observed  by  Charcot  in  the 
wards  of  the  Salpctriere  Hospital,  and  that  have  been 
figured  by  Bourneville  and  Paul  Richer,  go  through 
phases  of  tetanus,  of  catalepsy,  of  trance,  of  clonic 
convulsions,  of  ana^stliesia,  partial  or  complete ;  and 
certainly  in  them  the  loss  of  consciousoess  is  fre- 
quently absolute. 

There    are  infinite   grades   between   the   various 
symptoms  of   neurotic   patients,   and   they   are   all 
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represented  in  some  instances  of  hysterical  epileps 
and    in   all   the    vasomotor    sensitiveness    plays 
important  part  in  tlie  causation  of  the  phenomena. 
Some  other  convulsive  symptoms  remain  to  be  spoken 
of — globus,  cough,  and  vomiting.     There  are  se%^erafa 
varieties  of  globus*     It  may  exist  with  or  -withoi^ 
the  sensation  of  clioking.   In  the  former  case,  gaseoiM 
collections  may  add  to  the  seeming  discomfort,  bif 
the  essential  cause  of  the  symptom  is  a  simultaneous 
spasm  of  the  larynx  and  of  the  cesophagus.    Or  globiij 
may  exist  quite  distinct  from  the  sense  of  chokin^^ 
and  tlieii  will  be  described  by  the  patient  as  a  feeling 
of  a  lump  of  flesh  in  the  throat   which    cannot    ifl 
swallowed.     In  this  case  there  exists  spasm    of  the 
(Bsophagus  without  any  gas  below  the  point  of  spasi 
A  peculiar  example  of  the  morbid  reflex  function 
sometimes  met  with  in  cough.     This  is  generally  th? 
exodic  manifestation  of  an  irritation  that   has    beeta 
carried  to  the  nervous  centre   by   a  nerve    from    fl 
remote  part.     It  may  be  set  up  by  ovai'ian  or  uterine 
irritation,  by  undigested  food  in  the  stomach,  by  acrii 
substances  or  ilatus  in  the  intestines,  and   it  seldoi 
seems  to  be   induced   by  any   irritation   within    th 
lungs   or   air   passages   themselves*     This    coucrh 
always  more  or  less  spasmodic  in  character,  ant 
varies  in  tone  and  intensity  according  to  the  specii 
portion  of  tlie    organ    of  respiration   to  which    tl 
irritation  has  been  reflected. 

Another  convulsive  symptom  in  such  cases 
vomiting.  This  may  be  voluntary  in  those  cases 
which  the  patient  is  anxious  to  excite  the  sympathi 
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of  others.  It  is  remai*kable  with  what  ease  voniitiiig 
may  be  excited  in  such  persons.  It  may  also  be  a 
natural  effort  of  the  stomach  to  reject  some  of  the  *«tb€«m 
extraordinary  substances  with  whicli  the  morbid 
taste  of  the  patient  is  apt  to  try  it.  But  besides 
these,  there  is  a  constant  habit  of  vomiting,  quite 
involuntary,  and  not  connected  with  the  contents  of 
the  stomach  or  the  condition  of  its  mucous  membrane, 
but  depending  rather  on  reflex  irritation  from  a 
distant  organ,  as  in  the  vomiting  of  pregnancy,  or  in 
the  sickness  occasioned  by  the  irritation  of  tubercle 
in  the  hmgs.  Several  instances  are  on  record  iu 
which  the  vomited  tiuid  had  all  the  qualities  of  urine. 
In  these  there  seemed  to  be  complete  paralysis  of  the 
renal  function,  as  no  urine  was  passed  in  tliL*  usual 
nianncr^  and  none  found  in  the  bladder. 

Many  other  local  convulsions  are  met  with  in 
neurotics.  Of  these  perhaps  convidsive  sneezing  is 
one  of  the  most  peculiar.  It  will  depend  on  uterine 
or  ovarian  irritation ,  and  be  as  much  a  purely  reflex 
phenomenon  as  the  cough  above  mentioned,  and  more 
frequently  it  is  due  to  hyperiBsthesia  of  the  nasal 
mucous  membrane,  that  structure  being  as  sensitive 
to  shght  impressions  of  cold  as  it  is  under  other 
circumstances  to  the  pollen  of  grass  or  to  ipecacuanha. 
In  a  lady  often  under  observation^  sneezing  occurs  in 
long  paroxysms,  going  on  for  an  hour  witliout  intei*- 
ruption  ;  and  apparently  as  a  consequence  of  tlic 
sneezing,  the  mucous  membrane  beconves  swollen, 
congested,  and  painful.  The  sym|)tom  is  best  treated 
by  quinine. 
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Hiccough,  sobbing,  laughing,  yawning,  are  o(m 
viilsive  affections  which  are  one  and  all  met 
in  such  patients.  Very  various  contractions  of  mua 
or  groups  of  muscles  occur  in  such  patients.  Tnej 
are  often  temporary,  but  when  chronic  may  lead  k 
deterioration  of  the  contracted  muscles.  The  coD' 
traction  may  take  the  form  of  wry^neck,  of  lateral 
curvature,  of  talipes,  of  flexions  of  the  leg  upon  tbc 
thigh,  the  thigh  upon  the  trunk,  the  body  on  the 
pelvis  (tlie  per*3ou  never  sitting  in  the  erect  positi<]^ 
the  forearm  on  the  arm  ;  or  it  may  occur  as  chroiH 
trismus,  in  which  the  contraction  is  not  quite  coiu 
plete,  but  allows  a  partial  opening  of  the  mouth,  fl 
speaking  of  these  conditions.  Sir  Benjamin  Brodie 
wrote,  '  One  remarkable  feature  of  these  disease^^ 
that  tliey  seem  to  be  suspended  during  sleep.  When 
a  patient  is  afTectcd  with  spasmodic  \\Ty-neek,  the 
muscle  whirh  is  the  seat  of  the  spasm,  probably  th& 
sterno-c'leido-mastoid,  becomes  relaxed  during  slefl 
and  remains  so  while  eleep  continues,  perhaps  during 
the  whole  night.  I  do  not  expect  that  there  sfl 
absolutely  no  exceptions  to  this  rule,  but  I  am  mucn 
mistaken  if  the  exceptions  are  not  comparatively 
rare/  In  the  case  of  a  girl,  aged  17,  in  whom  coi^ 
traction  of  the  left  sterno-raastoid,  causing  wry-ne<^| 
had  existed  for  nine  months,  the  neck  being  quite 
immovable  l>y  any  manual  force,  there  was 
diflieulty  under  chloroform  in  overcoming  the  cc 
traction,  and  tlie  limb  was  placed  in  a  similar  positi^ 
on  the  opposite  side.  When  the  effects  of  chlorofor 
had  passed  off,  the  wry-neck  was  as  intense  and  u^ 
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immovable  on  the  riglit  side  as  it  had  previously  been  path- 
on  the  left.  It  seems  impossible  that  this  contraction  — 
could  have  been  a  mere  voluntary  action,  as  it  resisted  »wthtni« 
the  continueil  efforts  of  two  people  to  overcome  it* 
Layt:ock  says  of  this  affet^tion,  *  This  may  be  either 
acute  or  chronic.  The  chronic  form  is  analogous  to 
lateral  curvature,  being  dependent  upon  palsy,  usually 
of  the  left  sterno-mastoid  muscle.  In  acute  torti- 
collis the  spasm  is  tetanic,  the  trapezoid  is  affected  as 
well  as  the  sterno-mastoid,  and  even  other  muscles  of 
the  face  and  neck.  The  head  is  drawn  to  the  affected 
side  in  the  acute  form>  to  the  unparalysed  in  the 
chronic'  It  is  more  curable  when  it  is  spasmodic* 
The  paralytic  form,  which  may  be  paralytic  from  the 
first,  is  also  frequently  the  consequence  of  the  spas- 
modic form.  Much  the  same  may  be  said  of  lateral 
curvature.  In  this  variety  the  bones  are  seldom 
implicated.  After  the  affection  has  lasted  a  long 
time,  the  spine  may  be  brought  back  into  its  proper 
condition.  It  may  be  voluntarily  self-imposed,  and 
at  least  to  some  extent  under  the  control  of  the  wilL 
More  frequently  it  depends  upon  temporary  pailial 
paralysis  of  the  muscles  supplied  by  the  accessory 
nerve.  It  is  possible  that  in  some  few  cases  this 
lateral  distortion  may  be  the  effect  of  a  tetanic 
condition,  one  side  only  being  in  a  state  of  partial 
spasm.  Tlie  less  common  position  of  the  body  being 
bent  upon  the  thighs,  the  head  of  the  patient  looking 
towards  the  ground,  is  far  more  serious,  inasmuch  as 
originally  it  was  assumed  under  the  iutluence  of  the 
will,  and  it  is  only  by  overcoming  this  abnormahty 
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of  the  will  that  the  patient  can  be  brought  back  into 
the  upright  position.  It  Is  not  unugiial  to  see  thi- 
distortion  in  asylums,  in  advanced  a»d  difficult  case- 
of  melanchoha.  After  a  certain  term  it  may  be 
impossible  for  the  spine  to  resume  its  proper  shape, 
l)ut  a  patient  may  remain  very  long  in  this  positioD 
without  jxinnan en  tly  altering  the  relations  of  the  booe? 
If  the  mental  condition  be  ameliorated^  the  spine  will 
probably  recover  its  normal  shape  and  position* 

A  few  cases  are  on  record  of  extreme  flexion  of 
the  thigli  upon  the  trunk,  on  the  leg,  or  the  thigh 
If  such  positions  have  been  prolonged  for  a  consider- 
able period,  it  takes  some  time  after  the  cure  to  get 
the  ligaments  of  the  joints  into  their  normal  condition. 
Talipes  in  the  neurotic  patient  is  more  frequently 
paralytic  than  spasmodic.  Trismus  is  not  uncommon, 
and  is  frequently  associated  with  difBcuIty  of  deglu- 
tition. It  is  usually  a  temporary  condition,  and 
passes  off  with  the  other  morbid  phenomena,  the  time 
of  its  continuance  varying  from  a  few  minutes  to 
several  hours.  But  chronic  trismus  is  sometimes  met 
with,  and  must  be  looked  upon  as  one  of  the  con- 
tractions. It  is  seen  not  only  in  women,  but  in  men 
of  a  highly  nervous  temperament.  In  a  case  under 
observation  the  trismus  has  persisted  for  fourteen 
months,  the  lower  jaw  being  occasionally  opened  to 
the  extent  of  nearly  half  an  inch,  and  sometimes 
being  altogether  closed.  The  partial  character  of  the 
symptoms  enables  the  patient  to  be  fed  with  liquids, 
but  solids  are  impossible^  and  he  has  eaten  nothing 
in  a  solid  form  for  the  whole  fourteen  months.     In 
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tliis  case  there  is  reason  to  bcEeve,  from  the  evidence     p-^"*""- 

oLoor 

of  the  wife,  that  the  trismus  is  not  always  suspended  x^u" 
during  sleep.  If  he  is  disturbed  by  dreams  it  is  always  ^''^^^^'^ 
present,  but  it  also  exists  sometimes  when  he  is  in 
a  deep  sleep.  It  is  probable  that  these  contractions 
are  far  more  under  the  control  of  the  will  than  the 
convulsions  in  similai^  patients*  Although  in  some 
cases  of  torticollis,  of  spinal  curvature,  of  contracted 
arm  and  leg,  no  force  that  can  be  brought  to  bear 
upon  the  patient  will  overcome  the  contracted  muscles, 
yet  in  the  majority  of  instances  the  muscles  can  be 
forced  into  their  normal  position,  and  can  be  prevented 
from  returning  to  their  distorted  state,  by  interesting 
the  thoughts  and  attracting  the  attention  of  the  patient. 
Closely  connfected  both  with  convulsion  and  with 
contraction  is  the  subject  of  paralysis  of  neurotics* 
It  has  been  already  said  that  some  of  the  most 
obstinate  cases  of  contraction  depend  rather  on  a 
paralysis  of  the  antagonising  muscles  than  on 
spasm  of  the  contracted  ones.  But  without  con- 
traction, a  condition  is  met  with  closely  resembling 
paralysis.  The  patient  cannot  lift  her  arm  or  move 
her  hand.  She  drags  one  leg  in  walking,  or  she 
cannot  micturate.  Aphonia  is  common,  alternating 
with  sudden  return  of  the  voice.  To  quote  Brodie 
again, ""  Uysterical  paralysis  has  this  peculiarity :  it  is 
not  that  the  muscles  are  incapable  of  obeying  the  act 
of  voUtion,  but  that  the  function  of  vohtion  is  not 
exercised  is  shown  to  be  true  by  the  sudden  recovery 
so  often  witnessed  in  cases  of  this  nature,  a  recovery 
so  different  from  the  slow  gradual  improvement  that 


456     INFLUEXCE   OF   THE   SYMPATHETIC   OK    DISE.\SE 


Path- 
ology 


occurs  in  favourable  cases  of  cerebral  or  spinal  para- 
lysis. In  some  cases  there  seems  to  be  a  perfect 
inability  to  exercise  tlie  will,  whilst  at  the  same  time 
there  is  an  extreme  desire  to  do  so:  in  others  the 
function  of  voUtion  is  distorted,  the  will  retaining  its 
normal,  or  more  than  its  normal  force,  but  being 
exercised  in  abnormal  directions.  It  is  unusual  that 
any  violent  mental  impression,  any  sudden  fright,  has 
the  power  to  overcome  the  paralysis,  even  w^hilst  the 
mental  agitation  indueed  by  the  desire  to  move  is 
very  intense/ 

Bombcrg  considers  this  paralysis  as  reflex. 

In  seeking  for  the  etiology  of  this  condition,  and 
excluding  those  cases  in  which  a  depraved  volition 
is  the  cause,  and  all  cases  in  which  from  uterine 
irregularities  the  paralysis  might  be  supposed  to  have 
a  reflex  origin,  these  paralytic  phenomena  must  be 
due  to  a  want  of  nutrition  in  some  groups  of  nerve- 
cells  in  the  cerebro-spinal  tracts  this  want  of  nutrition 
being  determined  either  by  spasm  of  vessels  due  to  vaso- 
motor irritation,  by  local  aneemia  from  other  causes,  or 
by  loss  of  assimilative  power  in  the  cells  themselves. 

Aphonia,  depending  on  paralysis  of  the  laryngeal 
muscles,  is  perhaps  the  most  common  example  of  tliis 
loss  of  motor  power.  It  generally  occurs  suddenly, 
and  often  is  intimately  connected  with  the  emotional 
condition  of  the  patient,  being  much  more  intense  If 
the  patient  is  excited.  One  lady,  frequently  under 
observation,  will  pay  a  morning  call,  and  ask  the 
servant  in  an  audible  voice  if  her  mistress  is  at 
home ;  but  on  entering  the  room  she  will  be  seized 
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with  such  complete  aphonia  as  to  be  obliged  to  write 
all  her  words  on  a  slate.    Iii  the  majority  of  cases  this  ^  — 
Bymptorn  is  transient  and  often  intermittent,  but  it  «^tteQia 
may  persist  for  several  months,  or  even  for  more 
than  a  year. 

In  most  cases  of  so-called  paralysis  of  the  bladder 
the  will  of  the  patient  is  largely  engaged  ;  and  the 
urine  is  voluntarily  retained  in  the  hope  and  expecta- 
tion of  catheterism.  If  the  prurient  desires  of  the 
patient  are  yielded  to,  and  the  catheter  passed,  it  is 
probable  that  the  vesical  symptoms  will  recur.  Still, 
true  renal  ischuria  is  sometimes  met  with  in  these 
cases,  apparently  from  paralysis  of  the  secreting 
function  of  the  kidneys.  The  diagnosis  of  such  a 
condition  is  easy. 

Paralysis  of  the  muscular  coat  of  the  intestine, 
especially  of  the  colon,  gi\dng  rise  to  enormous 
distension  of  the  intestinal  tract  by  gas,  to  tympanites, 
and  borborygmi,  is  an  almost  constant  symptom.  In 
two  cases  under  care  this  condition  causes  acute 
mental  suffering,  the  abdominal  appearances  so 
closely  resembhng  pregnancy.  It  is  probable  that 
in  such  cases  the  mucous  membrane  secretes  gas  in 
tolerable  abundance,  but  most  of  this  distension  is 
due  to  the  collection  of  faeces,  from  the  inability  of 
the  paralysed  muscle  of  the  intestine  to  contract  and 
expel  them,  these  faecal  collections  giving  out  a  large 
amount  of  carbonic  acid  with  some  sulpliuretted 
hydrogen.  The  gases  excreted  by  the  mucous  mem- 
brane are  mainly  nitrogen  and  carbonic  acid,  with 
small  amounts  of  hydrogen  and  carburettcd  hydrogen. 
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This  abdominal  distension  is  sometimes  mistaken  for 
pregnancy.     Such  patients  may  simulate  pregnancy, 
even  when  such  a  condition  involves  a  loss  of  cha- 
racter ;  and  they  will  endeavour  to  impUcate  other 
persona  in  the   trouble.     More   frequently  however 
the  wish  is  parent  to  the  thought,  especially  in  young 
unmarried  women  in  whom  the  desire  for  children  is 
strong.     They  are  confirmed  in  their  idea  by  internal 
sensations  produced  by  flatulence,  and  misinterpreted 
by  them  as  foetal  movements.     There  are  no  physical'] 
signs  of  pregnancy.     Much   more   rarely,  however, 
there  occurs  in  such  patients    an   afiection   of  the 
uterus  or  ovaries,  wliich  has  been  termed  *  simulated 
pregnancy/  in  which  the  abdomfen  enlarges  gradually, 
and  sickness,  sensation  of  moveitients  in  the  abdomen, 
and  other  signs  of  pregnancy  supervene^  the  cata-i 
mema  being  suppressed,  the  mainmoe  enlarged.     This 
abdominal  enlargement  may  go  on  gradually  for  ten 
months.  Accurate  diagnosis  between  this  condition  and 
pregnancy  in  the  early  months  is  exceedingly  difficult. 
Perhaps  of  all   morbid   symptoms   in   neurotics, 
the  most   common   is   some   variation   of  sensation. 
Hyperaisthesia   is   more    frecjuently   met   with    than 
anaesthesia.     A  certain   amount  of  diminished  sensi- 
bility to  touch  occurs  liowever  in    the   extremities' 
of  those   patients  who   suffer   from  great  want    of 
circulation  and    consequent  coldness.     Moreover,  in 
many   of  the   varieties   of  trance   anaesthesia    is    a 
morbid  symptom  and  not  this  only,  but  a  very  peculiar 
amount  of  analgesia.     In  some  instances  pain  may  be 
felt  but  not  complained  of,  the  condition  being  not 


KEURASTUEKIA 


459 


aAtheniA 


one  of  analgesia,  but  a  moral  determination  not  to 
manifest  su0ering.  But  in  others  the  pain  is  not  felt,  jf^^" 
whilst  at  the  same  time  the  patient  is  perfectly 
conscious  ;  she  knows  what  is  going  on  around  her, 
although  she  may  give  no  evidence  that  she  does  ^o, 
and  although  no  ordinary  stimulus  is  sufficient  to 
rouse  her.  In  such  cases  the  attention  is  so  fixed 
upon  one  object,  so  abstracted  from  all  others,  that  it 
is  unable  to  recognise  any  impression  that  is  not 
connected  with  the  special  object  of  its  attention. 
Pain  is  so  subjective,  and  from  the  same  stimulus 
varies  in  degree  so  infinitely  in  diflerent  individuals, 
that  it  is  always  dlQicult  to  theorise  about  it,  or  to 
test  its  amount.  But  examples  are  constantly  oc- 
curring to  show  how  an  hnpression,  which  in  ordinary 
circumstances  would  cause  pain,  will  have  no  efleet 
if  the  mind  is  occupied  in  any  engrossing  pursuit,  or 
in  a  state  of  excitement.  In  tlie  rush  of  battle  the 
soldier  sometimes  scarcely  feels  he  is  wounded  ;  in  the 
ardour  of  debate  the  orator  rises  above  the  infirmities 
of  a  diseased  and  agonised  frame ;  in  sudden  terror 
the  gouty  or  rheumatic  will  ofttimes  find  themselves 
enabled  to  use  their  swollen  and  tender  joints.  An 
interesting  conversation,  a  fixed  attention  to  study, 
may  subdue  temporarily  at  least  the  sensations  of 
the  worst  neuralgia.  AU  these  are  common  instances 
of  the  ordinaiy  sensations  of  pain  being  masked 
by  mental  abstraction.  Thus  also  in  neurotics.  In 
those  rare  instances  in  which  anaesthesia  occurs 
whilst  consciousness  persists,  the  mind  is  so  abstracted 
from  surrounding  objects,  and  is  so  fixed  upon  one 
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point,  and  that  point  frequently  one  of  self-concentra- 
tion, that  a  stimulus  calculated  to  cause  pain  has  no 
efiect  whatever.  Something  more  than  this  is  seen  in 
cases  of  hysteric  epilepsy,  such  as  Charcot  has  re- 
corded. In  liis  wards  such  patients  often  show  localised 
regions  of  anaesthesia.  By  the  application  of  metallic 
substances  he  claims  that  this  anaisthesia  can  be 
removed,  but  that  simultaneously  with  its  removal 
similar  region  on  the  opposite  side  of  the  body  becomes 
anaesthetic.  Vulpian  has  found  that  galvanisation  of 
these  anaesthetic  regions  restores  sensation  ;  and  many 
observers  believe  that  the  principle  of  *  MetaUo- 
therapie  *  is  the  action  of  a  weak  galvanic  current. 
Mr.  Jessop  records  a  case  which  agrees  mth  Charcot's 
description  of  hystero-epilepsy,  comphcated  with 
anassthesia,  analgesia,  ischaemia,  paralysis,  contrac- 
turesj  amaurosis,  and  lastly  chorea.  Notwithstanding! 
this,  treatment  by  metalloscopy  and  ovarian  pressure' 
had  not  the  slightest  eflect  on  the  anaesthesia,  fits,  or 
chorea.  The  anfesthesia  and  rigidities  disappeared 
somewhat  suddenly  during  a  fit.  Dr.  Franz  Miiller 
beheves  in  the  ansesthesia,  and  cures  it  more  readily 
by  means  of  a  magnet  than  by  metal  plates.  Somej 
observers  would  fain  throw  doubts  on  the  facts  of 
the  anaesthesia ;  but  putting  aside  for  a  moment 
the  accurate  observation  and  the  absolute  scientific 
truthfulness  of  Charcot,  the  transfer  both  of  ances- 
thetic  and  of  convulsive  phenomena,  witnessed  in 
epileptics  by  Buzzard,  under  the  application  o| 
encii'cling  bhsters,  aflords  important  support  to  Char*^ 
cot*8  face,  and  Buzzard's  experiments  were  conducted 
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long  before  Charcol^s  observations  in  the  Salpfitriere. 
It  seems  certain  that  under  some  pecuHarities  of 
circulation  in  the  brain,  some  of  the  cells  of  those 
regions  whose  functions  is  the  perception  of  sensations 
are  not  only  unstable  but  are  inert,  are  in  fact  cut  off 
from  all  activity  ;  whilst,  in  Dr.  Buzzard's  words,  'We 
have  the  power,  by  the  application  of  a  local  irritant 
to  the  skin,  of  occasioning  molecular  changes  in  the 
cells  constituting  that  nervous  centre  in  the  cortex, 
to  which  impressions  are  conveyed  by  centripetal 
nerves  proceeding  from  the  portion  of  skin  inflamed.* 

In  ordinary  neurotic  cases,  however,  an  exactly 
opposite  condition, '  hypera^stliesia,*  is  met  with.  This 
may  be  shown  in  various  ways.  It  may  be  general 
over  the  whole  body,  or  localised  in  one  particular 
region.  It  may  be  constant  or  intermittent.  It 
evidently  varies  in  degree,  although  the  patient  speaks 
of  it  as  amounting  to  agony.  Like  many  other  kinds 
of  pain,  but  in  a  more  marked  degree,  the  patient 
ceases  to  feel  it  if  her  mind  can  be  engaged  for  the 
time  upon  some  other  subject.  It  may  attack  one 
spot  on  the  head,  the  whole  spine,  or  any  one  vertebra, 
the  nerves  of  one  side  of  the  face,  the  heart,  the 
epigastrium,  the  sciatic  nerve,  any  one  of  the  joints. 
No  nerve,  no  system  of  nerves  in  the  body  is  free  from 
the  tendency  to  this  condition  of  pain.  In  many 
patients  it  is  impossible  to  touch  any  spot  in  the 
whole  body,  whilst  the  patient's  attention  is  directed 
to  what  you  are  doing,  without  exciting  a  scream  or 
a  complaint  that  the  touch  causes  her  extreme  pain. 

It  is  difficult  to  determine  which  region  of  the  body 
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is  most  subject  to  this  hyper£B8thesia»  In  one  case, 
when  the  spine  was  uncovered  for  examination,  the 
patient  screamed  at  the  mere  approach  of  the  physi- 
cian, and  evidently  no  more  pain  was  caused  by  the 
absolute  touch  than  by  the  apprehension  of  it  This 
is  not  very  common.  More  usually  a  patient  will 
bear  a  mere  touch,  but  evinces  great  pain  if  any  of  the 
spinous  processes  are  knocked  pretty  smartly.  Fre- 
quently a  girl  complains  more  during  a  special  exami- 
nation of  the  spine  than  if  she  is  rudely  jostled  in  a 
crowd,  or  struck  purposely  by  the  medical  attendant 
whilst  her  attention  is  drawn  away  from  the  back 
itself  More  common  than  this  general  spinal  tender- 
ness is  increased  sensibility  to  touch  over  certain 
vertebne»  Perhaps  pre-eminently  sensitive  are  the 
four  or  five  upper  dorsal  vertebra3 ;  but  the  lower 
dorsal  and  upper  lumbar  may  be  specially  affected, 
and  the  hypera^sthes^ia  may  be  associated  with  some 
motor  paresis  of  the  lower  limbs,  and  occasionally  with 
some  distortions  of  hip  from  spasm  of  some  muscles 
and  disease  of  others,  rendering  diagnosis  somewhat 
difficult  unless  set  at  rest  by  the  history,  the  juvantia, 
and  by  other  neurotic  symptoms,  and  especially  by 
the  progress  of  the  case.  It  is  interesting  to  see  a 
person  who  has  been  thus  cripjiled  for  many  years 
regain  her  power  of  movement  and  normal  sensation 
on  marriage.  In  one  girl  under  constant  observation 
for  five  years,  always  recumbent,  and  complaining 
of  tenderness  on  pressure  over  the  lumbar  vertebrae 
and  of  many  other  neuroses,  the  improvement  on 
marriage  was  very  marked,  as  she  not  only  bore  long 
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railway  journeys  witlioiit  injury  or  fatigue^  but 
ascended  Snowdon  in  the  course  of  her  wedding  tour. 
Such  instances  occur  to  all  praotitioners.  The  region 
about  the  fourth  or  fifth  dorsal  vertebra  is  frequently 
the  seat  of  pain^  and  not  only  in  hysterical  people,  but 
in  debilitated  women  generally.  The  pain  here  is 
present  in  many  forms  of  dyspepsia,  in  gastric  ulcer, 
in  flatulent  collections  in  the  colon,  in  bronchitis,  in 
cardiac  debility  from  thinning  of  the  walls  of  the  heart, 
and  it  is  probably  a  reflex  neuralgia*  The  spinal 
hyperaisthesiaB,  of  which  mention  has  been  made,  take 
on  but  rarely  the  character  of  acute  neuralgia,  and 
will  seldom  be  benefited  by  treatment  applied  to 
one  particular  organ.  By  refusing  permission  to  the 
patient  to  lie  constantly  on  her  back,  by  cold  douches 
to  the  spine,  by  regulated  horse  exorcise  and  gymnas- 
tics, and  by  moral  treatment,  a  satisfactory  result  may 
be  looked  for.  It  should  always  be  remembered  that 
so-called  irritation  of  spine  is»  not  to  be  recognised  by 
external  pressure.  The  existence  of  such  a  disorder 
is  not  denied.  There  may  be  some  abnormality  of 
spinal  cells  and  vessels,  in  which  the  ordinary  opera- 
tions of  interchange  may  be  interfered  with,  and  this 
without  any  change  of  structure  appreciable  to  our 
senses ;  but  it  is  impossible  to  believe  that  any  such 
condition  can  be  shown  to  exist  by  pressure  on  the 
outside  of  the  vertebra?,  inasmuch  as  this  pressure  can 
have  no  influence  on  thecorditself  as  long  as  the  cord 
and  its  ligaments  are  healthy. 

In  such  patients,  neuralgia  of  tlie   face  is  more 
obdurate  than  other  forms  of  neuralgia.     The  pain 
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does  not  generally  persist  in  the  same  branch  of  the 
fifth  nerve^  but  its  position  is   varied,    and  in    the 
same  attack  the  seat  of  pain  may  be  located  in  the 
temple,  the   teeth,  the  angle  of  the  lower  jaw,  the 
superior  maxillary  bone,  and  the  eye.     The  pain  is 
always    described   by   the    patient    as   excruciating 
agony  ;  but  two  points  militate  against  the  idea  that 
the  suffering  is  so  intense,     1.  That  in  nerves  that 
have  been  tlie  scat  of  very  acute  pain,  reflex  action 
seems  more  easily  set  up — i,e.  the  aflected  nerve  fibres 
seem   to  transmit  much   slighter  impressions  to  the 
nervous  centres  than  a  healthy  nerve  does,  and  the 
consequence  may  be  seen  in   twitches   or   fibrillary 
tremors  of  the  muscles,  as  is  so  often  seen  in  the  orbi- 
cularis pfilpebrarum  and  the  elevator  of  the  alaof  the 
nose  and  upper  Up  when  the  fifth  nerve  has  been  much 
troubled  witli  neuralgia,  the  reflex  effect  being  trans- 
mitted to  the  seventh.     This  is  not  seen  in  this  form 
of  facial  neuralgia.     The  second  point  is,  that  after 
severe  facial  neuralgia  the  patient  unconsciously  wears 
a  look  of  habitual  su fleering,  the  plumpness  of  the  face 
vanishes,  the   countenance  has   a   drawn   look    and 
appears  prematurely  old.     This   also   is  not  seen  in 
neurotic  patients.     Even   after  many  yeai*s  of  such 
neuralgia    the    normal   appearance   of    the   face    is 
retained*     In  one  lady  who  claimed  to  have  suffered 
from  this  malady  for   more  than  twenty  years,  the 
embonpoint  of  the  face  was  extremely  good,  none  of 
the  fat  between  the  muscles  having  been  absorbed, 
and  there  was  wanting  entirely  that  drawn  look  of 
the  face  which  indicates  prolonged  suffering. 
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Iti  anotlicr  case  of  this  facial  neuralgia,  the 
patient  went  to  the  length  of  havincr  all  her  teeth  "— 
extracted,  with  the  expressed  view  of  cutting  short  «»tiietiiii 
the  pain.  When  she  had  partly  recovered  from  her 
neurotic  condition,  she  confessed  that  she  had  sub- 
mitted to  this  painful  process  in  order  to  convince 
tliose  around  lier  of  the  reahty  of  her  sulTeriugs,  but 
that  the  extraction  of  all  her  teeth  had  done  but 
little  towards  the  removal  of  tlie  pain,  for  *  there  was 
hardly  any  pain  to  remove.' 

Neuralgia  of  the  heart  or  in  its  immediate  neigh- 
bourliood  may  be  citlier  infra-mammary  or  of  the 
nipples.  Dr.  Todd  used  to  speak  of  the  infra-mam- 
mary variety  as  a  constant  concomitant  of  leucorrhoca, 
and  probably  cimnected  with  it.  Most  practitioners 
will  agree  in  bis  observation.  It  is  an  example  of 
reflex  sensation,  to  be  compared  to  pain  in  tlie  knee 
in  hip-joint  disease^  pain  in  the  right  shoulder  in 
disease  of  the  hver,  pain  in  the  glaiis  penis  from 
vesical  calculus.  The  whole  knowledge  of  reflex 
pain  is  yet  in  its  infancy.  Some  people  suffer  sharp 
pains  along  the  whole  length  of  the  penis  if  the 
umbilicus  is  irritated  ;  the  irritations  of  a  small  boil 
on  various  parts  of  the  back  will  often  cause  pain  in 
some  intercostal  nerve  on  the  opposite  side  of  the 
body  ;  renal  calculus  may  induce  not  only  retraction 
of  but  acute  pain  in  the  testicle  of  the  same  side. 
The  symptoms  of  internal  tumours,  especially  aneu- 
risms, teach  the  same  thing.  But  numerous  as  are 
the  isolated  facts  of  this  nature,  the  specific  laws  of 
reflex  pain  have  yet  to  be  laid  down*     Doubtless  th 
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irritation  oi  earh  part  of  the  body  extemallj,  a 
still  more  of  each  internal  Tiscue>  will,  under  certain   n 
conditions,  induce  pain  in  some  corresponding  iierTe,fl 
not  necessarily  on  the  same  side  of  the  body,  nor  by 
any  means  directly  connected  with  the  seat  of  irri- 
tation.    It  is,  therefore,  not  difGcult  to  understand 
tliat  an  irritable  condition  of  the  glands  at  the  upper 
portion  of  the   vagina  may  give  rise   in    a   reflex 
manner  to  infra-mammary  pain.     But  this  explana- 
tion does   not  hold   good    universally.     This   infra- 
mammary   pain   is  especially   a   symptom    in   weak 
anannie  women  in  whom  the  muscles  are  ill-developed. 
In  tliese  there  is  no  spot  more  likely  to  be  subject  to 
strain  and  less  able  to  resist  it  than  the  r^ion  just 
beneatli  the  heart,  over  the  attachment  of  the  most 
important  of  the  abdominal  muscles,  and  where  the 
skin   has  so  little  between  it  and  the  bone,  and  is 
therefore   Iqas   able   than   elsewhere   to   bear   being 
pulled  upon. 

TtMulerness  round  the  nipples  is  sometimes  super- 
atlded  to  general  tenderness  over  the  whole  body; 
but  it  may  exist  alone,  and  become  a  point  of  diffi- 
culty in  the  diagnosis  of  simulated  pregnancy.  The 
glands  surrounding  the  nipples  are  occasionally 
enlarged,  but  there  is  no  areola,  and  the  tenderness 
differs  somewhat  in  character  from  tlie  soreness  of 
this  portion  of  the  breasts  in  pregnancy. 

Besides  these  mammary  phenomena,  there  some- 
times occurs  a  painful  condition  of  the  breasts,  or  more 
often  of  one  breast,  attended  with  partial  swelling  of 
the  organ,  which  induces  a  belief  in  the  patient  that 
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she  is  sufFering  from  tiniioiir.  The  condition  seems 
in  some  cases  to  depend  u]")on  the  previous  mental 
condition  of  the  patient*  She  has  seen  or  heard 
much  of  guch  cases,  has  some  reason  to  fear  im- 
pending cancer.  There  is  no  doubt  that  the  fixing 
the  mind  upon  any  one  organ  of  the  body,  and 
especially  on  one  so  largely  supplied  with  vessels  a-^ 
the  breast,  may  lead  to  abnormal  sensations  in  it,  and 
to  diiTerences  in  its  size  and  condition,  referable  to 
some  influence  produced  on  the  circulation  of  the 
part.  The  disorder,  when  so  induced,  is  the  effect 
of  altered  nutrition,  the  immediate  sequence  of  a 
perverted  influence  on  the  vasomotors. 

Clavos  is  rather  an  aflection  of  tlie  scalp  than  of 
the  brain.  The  scalp  is  often  exquisitely  tender. 
Clavus  is  sometimes  accompanied  by  headache,  or 
by  hemicrania.  In  most  cases  the  suffering  is  partly 
exaggerated,  and  will  cease  altogether  if  the  attention 
of  the  patient  can  be  diverted  from  it.  In  other 
cases  it  is  more  obstinate  *and  is  a  real  neuralgia  of 
the  fifth  nerve.  Pain  in  the  epigastrium  often  ac- 
companies chronic  vomiting  in  neurotics.  It  is 
sometimes  reflex,  but  frequently  depends  on  in- 
digestion, the  consequence  of  the  depraved  appetite 
that  may  be  present,  or  on  flatulent  distension  de- 
pending on  gastric  atony.  Here,  too,  the  pain  is 
probably  often  exaggerated,  but  for  all  that  there  is 
frequently  some  underlying  mischief  that  partially 
accounts  for  it. 

Besides  these  varieties  of  hypera^sthesia  and  hy- 
peralgesia there  are  often  modificatior  nd 
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hearing  in  neurotic  patients.  The  optic  and  auditory 
nerves  are  occasionally  so  acute,  that  such  patients 
see  and  hear  at  distances  and  under  circumstances 
that  are  quite  unusual.  On  the  other  hand,  they 
coniplain  of  the  light  hurting  their  eyes,  or  of  slight 
sounds^  giving  them  torment  in  their  ears ;  whilst  if 
the  attention  be  distracted  the  eyes  will  bear  strong 
lifrht,  and  the  most  acute  sounds  will  have  no  effect 
upon  the  brain.  Even  in  the  most  marked  cases  of 
this  acute  sensibility  of  the  special  nerves^  there  ia 
nothing  that  can  l>e  compared  with  the  suffering  of 
this  nature  experienced  in  meningitis. 

Dr.  Russell  Reynolds  has  wi'itten  thus  on  sensa- 
tion. *Tlie  intensity  of  a  sensation  depends  upon 
several  conditions, 

*1.  The  intensity  or  force  of  the  impressing 
cause, 

'  2.  Tlie  amount  of  attention  bestowed  upon  its 
recognition. 

*  3.  The  degree  of  change  induced  in  the  organism, 
dependent  upon  the  novelty  of  the  impression  or  its 
habitual  production. 

'  4.  Constitutional  peculiarities. 

'  5.  The  perfection  or  imperfection  of  the  material 
organs  fur  its  reception  and  conveyance.  We  mu^t 
therefore  take  all  these  conditions  into  aceouot  wheu 
interpreting  the  sensations  of  a  patient. 

'Increased  sensibiHty— hypcnesthesia,  the  word 
generally  employed  to  express  this  condition — has 
included  the  very  various  modifications  of  sensibility, 
one  being  true   hypera^sthcsia,   Le.   the   increase  of 
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impression-effect,  undue  acuteness  of  sensation ;  the 
other  hyperalgesia  (as  it  has  been  somewhat  inaptly 
termed),  marked  by  the  occurrence  of  pain  upon  a*tiieiu« 
the  production  of  any  sensorial  impression.  The  dif- 
ference between  these  two  elements  of  disease  is  more 
than  one  of  words ;  each  modification  has  its  own 
clinical  relations,  and  there  is  little  tendency  for  them 
to  co-exist.  A  simple  contrast  of  the  patients  with 
meningitis  or  tumour,  who  shun  the  hght  and  bury 
their  heads  in  the  bed-clothes  to  avoid  all  sounds^ 
from  the  increase  of  pain  which  such  impressions 
cause,  but  who  neither  of  them  present  any  real 
morbid  acuteness  of  sight  or  hearing,  with  the  man 
of  unsound  mind,  or  the  anaimiated  and  hysteric 
woman,  either  of  whom  can  hear  and  see  things 
hidden  from  the  ordinary  sense,  but  who  may  at  the 
same  time  experience  no  pain  from  such  sensation — 
this  contrast  will  at  once  make  evident  the  kind  of 
distinction  wliich  is  intended. 

'By  hypera^sthesia,  therefore,  is  intended  tlie 
simple  augmentation  of  sensorial  power,  apart  from 
any  relation  to  pain,  and  except  in  minute  degrees  it 
is  by  no  means  a  common  symptom.  It  exists  more 
frequently  as  a  general  condition,  and  is  therefore 
probably  referable  to  the  central  portion  of  the 
sensorial  apparatus.  For  example,  the  muscie  and 
tinnitus  of  aniemia  {which  indicate  a  hyper-acuteness 
of  sensation)  exist  in  common  with  general  exalted 
sensibility,  and  are  probably  due  to  tlie  manner  in 
which  the  organic  condition  of  the  body  affects  the 
brain.     Genuine   hyperaesthesia  is   most   commonly 
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attendant  upon  some  mental  change^  or  upon  general 

systemic  disease;* 

Another  symptom,  almost   peculiar  to    the  hys- 
terical among  neurotics^  is  depraved  appetite.     This 
may  take  the  form  of  dislike  to  all  meat.     It  is  com- 
mt>n  among  young  women  of  the  upper  classes,  es* 
pecially  among  the  weak  and  chlorotic,  and  seems  to 
be  totally  unconnected  with   the  conditioiis  of  the 
menstrual  function.     Less  common,  and  less  suscep- 
tible of  treatment,  is  the  positive  form  of  this  morbid 
coudition.     When  a  girl  swallows  slate-pencil,  cinders, 
seahng-wax,  gravel,  she  may  do  so  from  one  of  three 
causes  i  1,  from  a  desire   for   notoriety ;  2,  from  a 
distinct  delusion  that  represents  these  hard  substances 
as  being  of  a  totally  diflbrent  nature — ^this  is  seldom 
met  with  except  where  hysteria  has  advanced  to  the 
very   borders  of  insanity,   and   resembles   the   idea 
under  which  maniacal  patients  do  precisely  the  same 
thing ;  or  3,  from  a  strange  gastric  craving,  similar 
in  kind  but  greater  in  degree  than  that  sinking  and 
irritabihty  of  the  stomach  seen  in  spirit-drinkers,  and 
only  reUeved,  and  that  very  temporarily,  by  a  repeti- 
tion of  the  poisonous  dose.     One  girl  under  observa- 
tion suflered  from  a  constant  longing  to  crunch  small 
birds  with  her  teeth,  not  from  any  cruel  feeUng,  but 
to  reheve  a  similar  kind  of  gastric  craving.     Another 
vai'iety  is  met  with  in  the  desii'e  for  drinking  blood, 
and  this  in  the  old  days  of  bleeding  occurred  pretty 
often  in  the  %vards  of  hospitals.     In  some  it  was  a 
real  longing  for  blood ;  in  others  it  was  only  from  a 
desire  to  vomit  it  up  again,  and   thus   deceive  the 
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medical  attendant  into  believing  that  the  patient  was     pAxif- 

OlvfM*Y 

suffering  from  gastric  ulcer,  NcuT"' 

.     Bulimia,  or  an  inordinate   desire  for  wholesome  •"^^®°^* 
food,  is  an  occasional  symptom  in  neurotics,  but  it  is 
very  rare  at  any  time,  and  is  equally  met  with  in  old 
women  and  in  young,  and  in  men  as  in  women. 

One  other  [>hysical  symptom  is  worthy  of  atten- 
tion here,  i.e.  hoemorrhage  from  one  of  the  mucous 
surfaces.  There  is  scarcely  any  mucous  surface  that 
may  not  be  the  seat  of  tliis  species  of  haemorrhage. 
Diftering  as  to  the  constitution  of  the  blood,  both  * 
from  purpura  and  from  scurvy,  the  haemorrhage  of 
hysteria  is  mainly  owing  to  a  defect  in  vasomotor 
inlluence  on  the  vessels.  Hysterical  patients  are 
subject  to  the  same  ha3moiThages  as  others,  and 
ha3matemesis  and  epistaxis  may  be  witli  them  not 
unfi^equently  vicarious.  But  the  most  common 
symptom  in  such  cases  is  that  they  constantly  find  a 
small  amount  of  blood  in  the  mouth.  There  is  no 
cough,  no  nausea,  no  vomiting.  Usually  no  abrasion 
of  the  throat  or  mouth  can  be  found,  nor  any  spongi- 
ness  of  gums.  The  haemorrhage  is  real.  The  utmost 
watchfulness  fails  to  discover  any  source  from  which 
blood  could  have  been  taken  for  purposes  of  decep- 
tion. There  is  no  evidence  in  the  lungs  that  the 
haemorrhage  is  pubnonary,  and  yet  the  bright  colour 
of  the  blood  mihtates  against  the  idea  that  it  is 
gastric.  It  probably  comes  from  the  0Dso]>hagus. 
The  vasomotor  tiieory  was  started  years  ago  by  Dr, 
Handfield  Jones.  Htcmorrhage  to  a  greater  or  less 
amount  may  result  from  causes  of  prostration  acting 
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tlirougli  the  vasomotor  nerves  on  the  small  arteries 
and  capillaries.  The  nerve  paresis,  causing  dilata- 
tions of  the  arteries,  fluslies  the  parts  that  they 
supply  with  blood,  while  the  same  condition  im- 
pairing the  quality  of  the  capillary  wall  allows 
actual  blood  to  escape  into  the  tissue  or  on  a  free 
surface. 

Neurotic  symptoms  may  be  developed  without 
any  connection  with  the  generative  organs.  Many 
lesions  of  the  uterus  and  ovaries  occur  without  any 
trace  of  such  phenomena.  The  fact,  however,  that 
these  symptoms  are  most  apt  to  occur  at  the  develop- 
ment or  at  the  decline  of  the  menstrual  functions, 
that  they  are  intensified  by  any  morbid  condition 
of  the  uterus  or  ovaries,  that  the  reflex  phenomena 
of  hysteria  may,  in  their  most  aggravated  form,  be 
controlled  by  pressure  over  the  ovaries,  must  inspire 
the  belief  that  in  some  cases  the  generative  organs 
are  in  fault,  and  that  it  is  upon  a  morbid  excitability 
of  the  nerves  of  these  organs  that  many  of  the  sym- 
ptoms, especially  the  convulsive  symptoms,  depend* 
But,  even  granting  so  mucli,  the  condition  of  these 
organs  explains  nothing  as  to  the  real  nature  of  the 
disease.  The  facts  of  hystero-epilepsy  and  of  hysterical 
mania  demand  a  different  kind  of  lesion,  Rosenthal 
locates  it  chiefly  in  the  cord.  *'  There  is  a  state  of  ex- 
alted activity  of  the  centres,  motor,  sensory,  and  espe- 
cially those  for  reflex  action*  It  is  to  this  altered  reflex 
that  most  of  the  motor  disturbances  ai^e  to  be  referred. 
The  varying  locahty  and  rapid  changes  in  all  the 
phenomena  are  to  be  explained  on  the  ground  that 
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var3nng  areas  of  the  cord  axe  affected  at  different     path- 
times,  and  that  in  most  of  these  cases  the  disturbance,       — 

Neur- 

whatever  it  may  be,  is  a  purely  functional  one.  The  wthenu 
hyperaisthesias  and  anaesthesias  are  due,  very  largely, 
to  changers  in  the  circulation  of  that,  portion  of  the 
cutaneous  surface  involved,  such  changes  being 
under  the  control  of  the  vasomotor  nerves.  When 
these  nerves  contract  the  vessels,  anaemia  and  anes- 
thesia result ;  when  they  dilate,  we  have  hypera3nua 
and  hyperaisthesia.  Rosenthal  has  noticed  this  in 
his  cases,  and  has  found  the  temperature  3°  C.  below 
normal  in  the  ana^stlietic  region." 

But  even  if  Rosenthal  is  right  as  to  the  causation 
of  the  sensory  plienomena  in  some  cases,  liis  ex- 
planation does  not  hold  good  in  all :  nor  if  the  cord 
were  chiefly  aflected  does  this  view  account  for  the 
phenomena  of  epilepsy,  trance,  catalepsy,  mania, 
hoBmorrhage,  &c.,  so  often  met  with  in  these  neu- 
rotics. The  emotion,  the  exalted  imagination,  the 
perverted  will  have  nothing  to  do  with  the  spinal 
cord.  It  is  no  mere  materialism  to  agree  with  Dr. 
Maudsley's  remarks,  that  we  have,  as  physiologists, 
to  deal  with  volition  as  a  function  of  the  supreme 
centres  following  reflection,  varying  in  quantity  and 
quality  as  its  cause  varies  ;  strengthened  by  educa- 
tion and  exercise,  enfeebled  by  disease,  decaying  with 
decay  of  structure,  and  always  needing  for  its 
outward  expression  the  educated  agency  of  the 
subordinate  motor  centres.  We  have  to  deal  with 
will,  not  as  a  simple  undecomposable  faculty,  un- 
aflected  by  bodily  relations,  but  as  a  result  of  organic 
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changes  in  the  supreme  centres,  affected  as  seriously 
and  as  certainly  by  disorder  of  them  as  our  motor 
faculties  are  by  disorder  of  their  centres. 

A  larf;e  number  of  neurotic  phenomena,  not 
directly  comiected  with  the  sympathetic  system 
depend  on  an  instabihty  of  cells  in  large  portions  of 
the  brain,  that  is  the  immediate  consequence  of 
altered  blood  supply  and  nutrition.  Nor  does 
Eosenthal  himself  limit  the  seat  of  hysteria  to  the 
cord.  In  a  later  paper  he  uses  an  expression  which 
seems  to  sum  up  the  wliole  nature  of  the  disorder. 
'  Lliystt^rie  n  est  qu'une  faiblesse  de  resistance  con- 
g^nitale  ou  acquise  des  centres  vasomoteurs/ 

Whether  it  be  granted  that  the  great  nervous 
centres  are  more  specially  the  seat  of  this  malady 
than  the  generative  organs,  or  no,  it  is  certain  that 
no  lesions  at  .abnormalities  of  the  latter  could  pro- 
duce the  physical  and  psychical  phenomena  unless 
these  nervous  centres  were  themselves  in  an  abnormal 
condition.  The  question  whether  the  uterus  and 
ovaries  are  the  starting-point  of  neurotic  symptoms, 
or  whether  it  is  situated  in  the  brain  and  cord,  is 
simply  tlie  question  whether  the  excitants  of  the  phe- 
nomena are  centric  or  eccentric ;  and  more  than  tliis, 
whetlier  in  cases  of  eccentric  excitation  the  excitant 
acts  only  through  these  pelvic  nerves.  Tlie  condition 
of  the  nerve  centres  is  the  same  in  all  cases,  whether 
that  condition  is  brought  about  by  hereditary  ten- 
dencies, by  the  circulation  in  them  of  blood  unrelieved 
by  the  normal  menstrual  depuration,  or  anaemic  by 
loss  of  red  globules  from  haimorrhage,  from  depressing 
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conditions,  from  deficient  ha3inatosi9,  or  fatiguGd  or 
ill-nourished  by  an  abnormal  mental  training.  The 
relations  of  hysteria  with  the  scrofulous  and  tubercu-  asthenia 
lous  diatheses  is  important  from  this  point  of  view. 
Whatever  the  cause,  the  first  effect  of  this  depressed 
system  is  an  irritability  of  the  vasomotors  that  leads 
to  extreme  variation  in  the  blood  supply.  This  very 
irritability  of  the  vasomotors  may  itself  induce  the 
instability  of  the  cerebro -spinal  cells.  The  symptoms, 
whether  of  contraction,  convulsion,  or  paralysis, 
point  to  a  decrease  rather  than  an  excess  of  power, 
and  of  the  psychical  phenomena,  the  abnormal  develop- 
ment of  the  imaginative  faculty  seems  due  rather  to 
an  interference  with  the  relations  between  imagina- 
tion and  the  more  highly  intellectual  powers,  the 
manifestations  of  the  former  being  in  apparent  excess 
from  want  of  the  controlling  influences  of  the  latter  ; 
whilst  in  many  cases  the  torpor,  the  loss  of  indepen- 
dent  will,  and  the  occasional  semi-comatose  condition 
of  such  patients,  are  proofs  that  the  brain  is  not 
exercising  its  power  in  a  normal  manner. 
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CHilPTER  XVI. 

PIGMENTATION, 

The  most  usual  variations  in  colour  in  morbid  pig- 
mentation are  yellow,  brown,  and  black. 

The  conditions  under  which  pigment  occurs  in 
the  blood,  and  eventually  in  the  tissues,  are  various. 
It  will  be  matter  for  consideration  whether  they  own 
some  lesion,  transient  or  persistent,  common  to  all,  on 
which  this  morbid  phenomenon  depends. 

The  unhealthy  conditions  associated  with  pig- 
mentation are — (1)  diseased  states  of  blood,  such  as 
ague,  syphilis,  malignant  disease,  chronic  rheumatism, 
various  cachectic  conditions,  as  Hotlgkin's  disease, 
&o. ;  (2)  certain  violent  emotions ;  (3)  in  a  large 
group  of  cases  reflex  rrritation  from  the  abdominal 
and  pelvic  viscera*  It  is  probable  that  the  inflam- 
matory lesions  of  the  abdominal  organs  act  really 
reflexly,  the  stimulus  being  carried  to  the  solar 
plexus.  Under  this  group  of  reflex  pigmentations 
may  be  classed  Addison  s  disease,  not  only  from  the 
special  character  of  the  lesion  in  the  suprarenal 
capaide^,  and  the  peculiar  anatomical  structure  of 
these  organs^  but  also  from  the  fact  that  similar  pig- 
mentations have  been  met  witli  when  the  capsules 
themselves  were  healthy. 
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Laycock  considered  that  the  morbid  pigments, 
distinguished  from  masses  of  altered  blood-corpusel€js, 
are  carlionaceous  excretions,  and  are  often  vicarious 
with  the  suspension  or  imperfect  ehniination  of  other 
carbonaceous  excretiona,  as  the  carbonic  and  lactic 
acids,  and  the  pigmentary  constituents  of  the  urine 
and  bile,  and  are  consequently  associated  with  morbid 
states  of  assimilation  as  well  of  elimination  (through 
the  skin,  lungs,  liver,  and  kidneys). 

That  the  hair  is  a  normal  channel  of  such  elimi* 
nation  seems  certain  ;  and  in  grey  horses  masses  of 
melanotic  deposit  are  frequently  found,  apparently 
from  want  of  this  mode  of  normal  eliminati<m. 

It  seems  questionable  wlicther  violent  emotion 
can  materially  affect  pigmentation  when  the  blood  is 
perfectly  healthy* 

The  melanzBmic  pigment  exists  in  the  blood  in 
granular  form,  sometimes  free,  or  in  cells,  or  in 
small  hyaline  coagnla.  It  is  equally  distributed  in 
the  blood  of  the  heart  and  of  the  great  vessels.  The 
spleen  is  especially  affected.  In  the  blood  the  white 
corpuscles  are  occasionally  increase<l,  but  a  consider- 
able  augmentation  of  pigment  means  that  there  has 
been  a  great  destruction  of  red  blood  globules* 

After  intermittent  fever  the  spleen  may  be  amy-" 
loid,  and  contain  bttle  pigment ;  and  in  this  case  the 
bver  and  bony  marrow  will  contain  much.  In  the 
spleen  and  the  bony  marrow  the  capillaries  pass  into 
very  wide  veins,  a  circumstance  which  must  act  in 
diminishing  the  rapidity  of  the  blood  current.  This 
point  bears  materially  upon  the  condition  of  circula- 
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tinn  necessary  for  the  deposit  of  pigment.  The 
partial  nature  of  some  pigmentations  may  depend  on 
some  peculiar  relations  of  the  capillaries  to  the  veins, 
aa  in  the  above  instance ;  but  for  general  pigmenta- 
tion the  whole  vascular  tone  must  be  modified  more 
or  less,  and  for  this  the  influence  of  nervous  centres, 
and  especially  of  the  sympathetic,  is  all  powerful. 
MelanEcmia  is  a  transitory  condition,  and  is  quickly 
replaced  by  melanosis  of  spleen,  liver,  and  bony 
marrow.  Hosier  thinks  the  pigment  is  first  taken 
lip  by  the  white  corpuscle^.  The  dark  colour  6f  the 
skin  is  produced  by  the  abundance  of  pigment  in 
the  vessels  of  the  cutis,  at  least  at  first.  The  small 
vessels  are  sometimes  obstructed  by  pigment. 

The  spleen  is  the  organ  where  many  of  the  con- 
stituents of  the  blood  are  broken  up.  In  it  are 
formed  albuminous  collections  containing  iron,  de- 
rived probably  from  the  destruction  of  many  cor- 
puscles that  held  hiemato-globulin.  It  is  the  organ 
in  which,  under  certain  circumstances,  there  is  the 
greatest  development  of  pigment ;  and  here,  too, 
partly  owing  to  the  dehcacy  of  the  splenic  tissue, 
though  mainly  to  the  great  tendency  here  to  stasis  of 
blood  from  the  peculiar  arrangement  of  the  vessels, 
capillary  extravasation  is  frequently  met  with. 
Whether  this  breaking  up  of  blood  cells  is  wholly  de- 
structive, or  whether,  as  is  more  probable,  it  is  only 
a  step  towards  a  new  evolution  of  blood,  is  not  quite 
certain.  The  latter  view  is  supportetl  by  the  pre- 
eence  in  the  spleen  not  only  of  collections  of  pigment, 
but  of  a  large  amount  of  coloured  blood-globules 
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!**"':  ^'^^  mixture  of  coloured  globules  with  colourless  cor- 
pusilos  rontaininjr  nuclei,  and  the  accumulation  of 
the  pnulucls  of  change  of  material.  The  veins  of 
the  ?*i)lwn  are  richer  in  red  globules  than  its  arteries. 
This  is  especially  the  case  after  section  of  the  splenic 
nerves,  whilst  irritation  of  these  nerves  has  no  effect 
on  the  increase  of  the  coloured  corpuscles.  Irritation 
of  the  si)lenic  nerves,  or  a  certain  irritation  of  the 
medulla  oblongata,  contracts  the  spleen.  Tarchoneff 
noticed  on  section  of  all  the  nerves  of  tlie  spleen  an 
enhirgenient  of  that  organ,  followed  by  leukaemia. 
Jaschowitz  divideil  the  S5'mpathetic  nerve  of  tlie 
spleen  in  cats  and  dogs,  with  the  effect  of  producine 
an  increased  flow  of  blood  to  the  organ,  and  a  copious 
deposit  of  ha^matin  pigment  in  its  cells.  This  ex- 
j)eriment  is  tlic  starting-point  of  pigmentation. 

Otlior  factors  are  necessary  in  the  deposit  of  piff- 
ment  in  tlic  skin,  in  tliis  organ  or  in  that.     For  all 
l)ractical  purposes  tlie  spleen  is  the  chief  centre  for 
the  formation  of  pigment ;    and  its  formation    to  a 
morbid  extent — i.e,  to  a  degree  beyond  the  require- 
ment of  new  blood  formation — depends  on  a  paretic 
condition  of  the  splenic  nerves  that  closely  imitates 
the   loss    of    all   nervous    energy   by    experimental 
section.     It  is  not  the  only  organ  with  this  function. 
Possibly  destruction  of  red  globules  obtains  more  or 
less  over  the  whole  body.     The  liver  takes  a  notable 
part  in  it,  to  obtain  the  colouring  matter  of  its  own 
secretion  ;  and  Dr.  Coupland  thinks  it  is  the  chief 
seat  of  this  destruction  of  red  blood  globules  :  for 
not  only  does  the  blood  passing  out  of  the  liver  con- 
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tain  comparatively  fewer  corpuscles  than  that  enterin 
it,  but  its  cells  are  laden  witli  pitrment  derived  from  „. 

^  ^  Pigmcnta- 

tlie  blood,  which  they  excrete  witli  but  little  modi-  ^»''« 
ficatioa  in  the  bile,  of  which  one  pigment,  the  bili- 
rubin, is  identical  with  ha?matoidin. 

The  capillaries  of  the  splenic  artery  jjour  their 
blood  into  a  system  of  large  ginuses,  whence  it  passes 
iuLo  the  ciVercnt  veins.  This  arrangement  of  the 
vessels  in  the  spleen,  inducing,  as  it  must,  a  diminished 
rapidity  uf  blood  current,  and  so  favouring  more  or 
less  stasis  of  blood,  is  a  factor  which,  in  tlie  spleen, 
tends  to  the  facile  dei)0sit  of  pij^ment.  All  over  tlie 
body,  wherever  pigment  is  deposited,  we  meet  with  a 
similar  stasis. 

This  being  the  condition  of  the  spleen  after  section 
of  its  nerves,  it  remains  to  see  whether  disease  ever 
imitates  wholly  or  in  part  this  nerve  paresis. 

Thirty  years  ago,  Dr.  Planer  stated  his  belief  that 
the  development  of  pigment  was  closely  connected 
with  tlie  occurrence  of  intermittent  fever.  In  many 
cases  of  ague-cachexia  the  blood  contains  many 
granules  and  flakes  of  pigment.  Pigment  is  found 
in  the  blood  of  the  heart ;  it  exists  largely  in  the 
spleen,  and  was  found  by  Virehow  and  Meckel  in  the 
cells  of  that  organ  ;  wliilst  Planer  found  agglomera- 
tions of  pigment-granules  in  a  hyaline  substance. 
Granules  of  pigment  were  numerous  in  the  liver, 
sometimes  in  the  vessels,  but  also  outside  the  vessels 
between  the  cells  of  the  liver.  In  the  cerebral  sub- 
stauce  the  vessels  were  often  aflected  by  this  pigment 
change,  and  the  cerebral  capillaries  might  be  blocked 
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by  it.  It  was  fonnd  alao  in  the  kidney,  in  the  vessels 
of  the  cortical  substance,  and  in  those  of  theMalpighian 
corpuscles ;  it  existed  in  the  kidney  also  outside  the 
vessels.  In  variable  quantity  it  could  be  seen  in  the 
pulmonary  vessels. 

In  acute  ague  these  pigmental  changes  are  seldom 
met  with ;  but  in  an  interesting  paper j  some  seven 
years  ago,  Dr,  Mackenzie  quotes  various  authorities 
who  liave  seen  depositions  of  pigment  in  the  chronic 
form  of  the  disease.  Thus  Kelsch  states  that  he 
found  pigment  in  every  one  of  24  patients  suffering 
from  pernicious  fever,  whose  blood  he  examined  for 
this  purpose,  and  of  47  cases  in  which  he  examined 
the  blood  he  met  wHth  negative  results  in  21,  whilst 
in  2G  he  found  melansemia  present.  Of  these  26  cases 
he  found  pigment  in  the  peripheral  vessels  in  several 
during  life.  He  says  :  *  I  am  led  to  believe  that  the 
pigment  is  a  constant  and  characteristic  product  of 
severe  or  long-continued  endemic  malarial  affections/ 
lie  states  that  the  pigment-granules  ai*e  taken  up  by 
tlie  colourless  corpuscles  in  the  same  way  that  cinna- 
bar, artificially  injected,  is  ;  and  that  they  gradually 
disappear  from  the  circulation  by  being  deposited  in 
the  tissues. 

Magnus  Hush  states  that  he  lias  almost  con- 
stantly found  melanannia  in  cases  of  malai'ial  cachexia 
observed  at  Stockholm. 

Frerichs  was  led,  from  the  investigations  he  made, 
to  the  conclusion  thatmelana^mia  was  most  frequently 
met  with  in  quotidian  or  tertian  agues,  rarely  in 
quartan.      Dr.    Hammond   appeai\s   to    have   found 
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pigment  in  the  spleen  in  all  the  cases  he  examined. 
Cohn  regards  the  condition  as  very  comnvon.     Hertz  p.  ^^^^^ 
says  it  occurs  less  frequently  in  simple  acute  malarial  ^^^^        I 

fever  than  in  tlie  tedious,  long-continned  or  pernicious  I 

remittent  form,  and  in  chronic  infection  and  malarial  I 

cachexia.  I 

Pigment-granules  are  sometimes  found  in  the  urine  I 

in  chronica  ague,  I 

Though  the  spleen  is  the  chief  seat  of  the  forma-  I 
tion   of  pigment,   the   liver,   the  lymphatic   glands, 

and  the  medulla  of  the  bones  aU  share  this  function  ;  J 

and  the  pigment  may  occur  in  free  granules,  in  pig-  I 

ment-holding   cells,  or   in    flakes   which    Fuhrmann  I 

attributes    to   the    coalescence    of   the    nuclei    and  I 

granules  resulting  from  the  destruction  of  colourless  I 

corpuscles.  I 

It  goes  without  saying  that  these  views  ignore  I 

the  theory  of  Lanzi  and  others,  to  the  effect  tliat  the  I 

pigment  of  ague  is  composed  of  granules  identical  " 
with    the   pigmental  sphero-bacteria?.    of  Cohn,  and 

take  their  origin  from  the  pigment-granules  found  in  J 

decaying  algae.  I 

Another  condition  of  blood  in  which  pigmenta-  1 

tion   is    not    uncommon    is    syphilis.      Besides   the  I 

general  muddiness  of  colour  that  is  sometimes  pre-  I 

sent,  there  are  often  seen  brownish  or  whitish  stains^  I 

notably  on  the  neck,  in  size  varying  from  a  three-  I 

penny  piece  to  a  shilling.  I 

Dr.Drysdale  claims  to  have  seen  them  in  the  female  1 

fourteen  times  in  41   cases.     When  white,  the  stains*  I 
are  whiter  than  the  normal  skin,  showing  an  absence 
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of  the  ordinary  pigment.  The  neck  may  be  encircled 
with  them,  or  the  stains  may  be  only  on  one  side. 
They  are  like  ordinary  freckles,  except  that  in  ephefe 
the  stains  are  larger,  more  markedly  coloured,  and 
less  often  situated  in  the  neck.  Other  observers  deny 
this  syphilitic  origin,  and  attribute  tliem  to  nerve 
paresis  or  to  anmrnic  malnutrition;  but  Dr.  Fox»  of 
New  York,  thinks  the  mode  of  development  of  the 
so-called  pigmentary  syphilide  to  be  this,  that  the 
maculo-papiiles  of  early  secondary  syphilis,  whether 
upon  tlie  neck  or  elsewhere,  induce  primarily  a 
hyperpigmentation  ;  at  the  periphery  of  the^e  dark 
stains  an  atrophy  or  degeneration  of  the  pigmenl- 
cells  ensues.  Tlie  dark  stains  dwindle  to  dark  points, 
which  speedily  disappear,  and  circular  or  oval  whitish 
macula?,  of  a  larger  diameter  than  that  of  the  original 
ler^ionsj  occupy  their  site.  The  poitions  of  skin 
adjacent  to  these  whitish  macuke  become,  as  in  ordi- 
nary vitihgo,  tlie  seat  of  comj>lementary  pigmentation, 
and  thus  present  a  discoloured  appearance* 

Besides  the  affection  of  the  Uver  that  is  so 
common  in  the  subjects  of  hereditary  syphilis,  the 
spleen  in  the  syphiUtic  newborn  child  is  often  more 
firm  and  voluminous  than  in  the  normal  condition. 
According  to  Dr.  Samuel  Gee,  the  spleen  is  aug* 
mented  in  size  in  about  one-fourtti  of  the  eases  of 
hereditary  syphihs,  and  sometimes  it  is  accompanied 
by  an  analogous  enlargement  of  the  Hver  and 
lymphatic  glands*  If  tlie  chUd  do  not  die,  its  spleen 
diminishes  in  size  in  proportion  to  the  progress  of  its 
recovery.     Thus  the  size  of  the  organ  may  furnish  an 
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element  of  the  prognosis  of  infiLntile  sypliilis.  In 
those  cases  of  hereditary  syphilis,  amongst  other 
lesions  of  the  skin,  a  form  of  papular  sypliilitic  ery- 
thema is  met  with,  the  patelies  of  which,  originally 
of  a  dull  red  colour,  assume  afterwards  the  coppery 
tint.  These  patches  have  their  favourite  seat  on  the 
abdomen,  the  lower  part  of  the  chest,  the  neck,  and 
the  inner  surface  of  the  limbs.  The  crusts,  too,  of 
syphihtic  impetigo  in  young  children  are  surrounded 
by  a  copper-coloured  areola,  and  a  somewhat  similar 
areola  is  seen  to  surround  the  patches  of  syphilitic 
erytliema.  In  ^acquired  syphilis,  the  changes  wliich 
have  been  met  with  in  the  spleen  ai'e  sometimes 
partial  or  general  splenitis,  sometimes  gummata,  and 
lastly  an  hypertrophy  from  augmentation  of  the 
cellular  contents  or  of  the  pulp.  This  latter  lesion  is 
the  most  frequent.  With  reference  to  it  Lancereaux 
states,  *  Tliat  since  no  mechanical  impediment  to  the 
hepatic  circulation  existed,  and  since  there  was  no 
other  cause  to  explain  the  existence  of  this  change, 
we  are  almost  compelled  to  attribute  this  modification 
to  the  syphilitic  diathesis.' 

That  this  hypertrophy  of  spleen  can  be  induced 
by  a  syphilitic  condition  of  blood  is  more  than 
probable ;  but,  considering  how  often  the  glands  in 
the  abdomen  are  affected  by  syphilitic  lesion,  it  is 
open  to  question  whether  the  pressure  of  such  glands 
on  branches  of  the  sympathetic  connected  with  the 
solar  plexus  may  not  cause  that  paresis  of  the  splenic 
nerves  of  which  hypertrophy  of  spleen  has  been 
experimentally  proved  to  be  the  result. 
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in   the   internal  organs  and  in  the  regions    of  the     path- 
skin.  .,,  — ^ 

Another  cachectic  condition » in  which  occasionally  ^^^ 
a  similar  pigmentation  is  found,  is  that  depending 
on  malignant  disease*  One  form,  that  of  melanotic 
cancer,  is  itself  highly  pigmental,  and  the  glands  in 
the  neighbourhood  of  the  lesion  may  become  abso- 
lutely black.  Last  year  Dr.  Legg  recorded  a  case  of 
melanosis  foUomng  melanotic  sarcoma  of  the  choroid. 
The  pigmentation  was  most  marked  in  the  face  and 
neck,  less  so  on  the  liands^  and  was  not  so  obvious 
on  the  rest  of  the  body.  There  was  no  melanix^mia 
and  no  pigment  in  the  urine.  The  darkening  was  of 
a  uniform  character,  not  in  patches.  In  melanotic 
sarcoma,  however,  black  molecules  do  sometimes 
occur  in  the  vomit  and  in  the  urine. 

Apparently,  even  where  no  portion  of  the  abdo- 
minal glands  or  viscera  are  aflected  by  malignant 
disease,  some  pigmentary  conditions  may  be  met  with. 
The  cachectic  look  of  a  cancerous  person  is  itself 
a  slight  general  pigmentation,  and  is  independent  of 
the  seat  of  the  cancer.  But  in  a  case  lately  observed 
by  the  writer,  pigmentation  was  more  mai'ked*  The 
patient,  an  elderly  woman,  sank  from  malignant 
disease  affecting  a  large  portion  of  the  left  lung. 
Some  months  after  the  development  of  tliis  lesion, 
the  whole  abdominal  surface  became  the  seat  of 
numerous  small  pigmental  sarcomata,  varying  in  size 
from  a  lentil  to  a  threepenny  piece.  In  another 
patient,  now  under  observation,  where  the  malaise 
and  general  debihty  lead  to  the  fear  of  some  malig- 
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n ant  disease,  she  has  lately  developed  a  large  crop  of 
raised  pigmental  growths,  varjnnjT  in  size  from  u 
millet-seed  on  the  chest  and  upj>er  part  of  the 
abdomen  to  tumours  the  size  of  a  sixpence  on  tfae 
luwer  part  of  the  abdominal  walls,  especialJy  laterally. 
The  colour  of  these  growtlis  is  amber  on  the  ehe^t, 
and  darker  lower  down,  until,  on  the  lowest  ones  at  the 
side  of  the  abdominal  walls,  the  colour  is  a  deep  black. 

Is  not  the  first  stage  of  such  a  condition  a  toxiemia, 
tlic  cflect  of  which  takes  the  same  course  as  the 
malarial  and  sypliilitie  poison,  owning  also  with  them 
the  element  of  chronicity. 

This  \'iew  may  be  entertained  equally  by  those 
who  consider  cancer  as  primarily  a  local  aflection, 
from  wliich  the  rest  of  the  system  becomes  poisonal, 
or  by  those  who,  with  constant  observation  of  here- 
tlitary  influence  and  of  the  frequent  return  of  the 
disease  after  operation,  even  where  there  has  been  no 
affection  of  glands,  look  on  malignant  tumours  as 
only  locaUsed  phenomena  of  a  general  morbid  crasis. 

In  the  form  of  pseudo-leukfemiaj  Hodgkins' 
disease,  where  the  spleen  is  hypera^mic,  there  is  a 
copious  amount  of  pigment  in  this  organ,  and  this  at 
times  may  be  deposited  in  the  skin.  In  a  recent  case 
the  nipples  in  a  man  were  surrounded  by  a  coal-black 


areola. 


But  in  a  large  proportion  of  all  cases  of  pigmen- 
tation the  irritation  is  a  reflex  one.  The  pisroenta- 
tion  of  face  that  occurs  as  a  sequence  of  abdominal 
tubercle  is  not  due  to  the  morbid  state  of  blood,  but 
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to  the  direct  irritation  of  the  tuberculous  growth  or 
ulceration  J  as  the  case  may  be, 

111  a  case  lately  under  observation,  an  elderly 
man  was  the  subject  of  intestinal  obstruction  from 
cancer  of  the  descending  colon,  just  above  the  sigmoid 
flexure.  The  lesion  had  evidently  had  a  chronic 
course.  The  wliole  of  the  under  surface  of  botli 
thiglis  was  profusely  covered  with  brown  moles, 
mainly  of  the  same  size  as  ordinary  freckles,  but  in 
some  cases  larger.  These  pigmentations  had  origi- 
nated only  four  months  before  tlie  death  of  the 
patient.  The  scrotum  was  the  seat  of  a  larger  and 
darker  pigmentation.  Tlie  whole  of  the  anterior 
portion  of  the  scrotum  lying  on  each  side  of  the 
penis  was  abnost  black.  There  was  no  discolouration 
of  the  portion  on  which  the  penis  lay.  The  patient 
liad  not  remarked  this  peculiarity  himself,  but  his 
ivifc  stated  that  it  had  only  existed  for  twelve 
montlis. 

It  is  one  of  the  conclusions  of  Dr.  Laycock's 
paper  on  pigmentation,  that  structural  diseases  of  the 
abdominal  viscera  and  peritoneum  exercise  an  in- 
fluence through  the  nervous  system  upon  the  local 
deposit  of  pigment  in  the  skin. 

It  is  as  yet  an  open  question  whether  the  pigmen- 
tation of  Addison^s  disease  is  due  to  the  dyscrasia 
of  the  blood  or  to  the  reflex  influence  of  an  injured 
sympathetic.  In  this  disease  pigmentation  is  a  late 
symptom.  The  early  [phenomena  are  lumbo-abdomi- 
nal  pain,  digestive  troubles,  great  general  feebleness, 
frequent  vomiting,  and  pallor  of  skin.     So  great  is 
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feon^^ing  has,  for  instance,  been  seen  by  the  writer 

accompanying  exophthabiiic  goitre. 

Kolliker  considers  the  cortical  part  of  the  capsule 
as  constituting  avascular  blood-gland,  and  the  medul- 
lary as  a  nervous  appai^atus  depending  on  the  abdo- 
minal spupathetic  ;  and  Leydig  thinks  the  medullary 
portion  of  a  capsule  to  be  especially  a  ganglionic  nerve 
centre.  The  pathological  anatomy  of  the  disease 
points  markedly  to  sympathetic  irritation.  There  is 
found  hyperplasia  of  the  connective  tissue  of  the  semi- 
lunar gangha  and  nerves,  the  consequence  of  spreading 
to  them  of  cliroiiic  inflammation  from  the  stipra- 
renals.  Tlie  Ipnphatic  glands  in  the  tissue  round 
the  capsules  are  enlarged.  There  is  enlargement  of 
the  agminated  and  solitary  glands  of  the  intestine. 
The  spleen  is  often  enlarged,  dai^k  and  soft,  the  cap- 
sules themselves  are  the  seat  of  inflammatory  exuda- 
tion of  a  low  type,  which  becomes  converted  into 
firm  fibrous  material,  which  first  encroaches  upon 
and  destroys  the  normal  tissue  of  the  capsules,  and 
degenerates  into  purulent  and  cheesy  material. 

It  may  be  said,  pai^enthetically,  that  Dr.  Greenhow 
speaks  of  a  fcetid  odour  of  the  skin  in  these  cases,  like 
that  of  the  negro. 

The  nerves  at  some  distance  from  the  inilamed 
tissue  are  often  involved. 

Some  cases  are  on  record  which  prove  that  irri- 
tation of  the  abdominal  sympathetic  may  excite  the 
phenomena  of  Addison's  disease  without  the  interven- 
tion of  the  suprarenals.  Thus,  in  Dr.  Paget's  case  of 
lymph-adenosis,  there  was  brown  pigmentation  of  the 
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skin.  The  semilunar  ganglia  and  solar  plexus  were 
involved  in  a  closely  aggregated  mass  of  enlarged 
lymphatic  glands. 

Eulenberg  and  Guttman  have  collected  twenty 
cases,  with  more  or  less  lesion  of  the  abdominal 
ganglia. 

Kiegel  considers  the  pathological  order  to  be — 
1,  Lesion  of  sympathetic  nervous  system.  2.  Iii- 
Hammatory  processes  in  the  connective  tissue,  Ulc, 
3.  From  products  of  the  inflammation  ensues  a 
]>aralytic  condition  of  vasomotor  fibres  of  the  sympa- 
thetic, and  consequently  an  imperfect  distribution  of 
food.  4,  On  this  are  to  be  saddled  all  the  phenomena  of 
the  disease — anjJBmia,  disturbance  of  nutritive  function^ 
bronzed  skin,  and  a  secondary  affection  of  the  blood. 

In  Dr,  Goodhart's  case  the  semilunar  ganglia 
showed  increase  in  the  amount  of  fibrous  and  nuclear 
tissue,  with  diminution  in  the  number  of  nervous 
elements,  chronic  neuritis  of  abdominal  gangUu.  The 
suprarenals  were  mere  fibrous  bands. 

Dr.  Davy  has  met  with  a  similar  case. 

Dr.  Couplantl  thinks  tliat  the  vomiting  and  pigmen- 
tation of  Addison's  disease  may  be  compared  with 
those  of  pregnancy.  In  one  case  of  Addison's  disease, 
in  a  man,  vomiting,  evidently  of  a  nervous  kind, 
exactly  resembling  that  of  pregnancy,  was  a  prominent 
symptom.  In  this  case  manifest  changes,  not  only 
in  the  capsules  but  also  in  the  sympathetic  nerve 
and  ganglia  in  the  neighbourhood,  were  found  post 
mortem. 

Luhimoff  finds  various  morbid  lesions  in  the  sympa- 
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thetic  ganrfia,  and  believes  the  relation  of  cause  and     Path- 
effect  as  to  sympathetic  lesion  to  be  nearly  a  certainty,  p.  ~^^^ 

Dr.  Semraola  considers  Addison's  disease  a  disorder  ^**" 
of  the  ganghonic  centresj  independent  of  the  supra- 
renal capsules  ;  one  case  recovered  proper  colour  after 
employing  the  constant  current  between  the  side  of 
the  neck  and  the  epigastrium.  Whilst,  then,  the 
general  consensus  marks  the  abdominal  sympathetic 
as  the  seat  of  morbid  irritation  in  Morbus  Addisonii, 
in  connection  mth  the  fact  of  enlargement  of  spleen 
in  the  raajority  of  cases,  it  seems  at  least  highly  pro- 
bable that  the  formation  of  pigment  is  due  to  the  effect 
on  tlie  spleen  of  the  rellexly  irritated  sj^mpathetic ; 
though,  as  Dr.  Greenhow  remarks,  so  intimate  is  the 
relation  in  the  abdomen  between  the  vagus  and  the 
sympathetic  that  it  is  impossible  to  discriminate  their 
separate  influence  ;  the  depressed  action  of  the  lieart, 
the  small  compressible  pulse,  the  feeble  gasping  re- 
spiration, retching  and  sickness,  are  all  due  to  reflex 
irritation  of  branches  of  the  vagus. 

The  pigmentations  that  depend  on  irritation  of  the 
pelvic  organs  are  somewhat  vained.  The  ai'eola  round 
the  nipple  and  the  linea  alba  are  the  parts  most 
especially  liable  to  this  discolouration.  The  face  is 
affected  in  very  various  ways.  Most  fi*equently  the 
forehead  shows  patches  of  a  yellowish  brown  more  or 
less  symmetrical ;  or  these  may  appear  only  below  the 
lower  hds,  or  above  the  eyebrows,  or  less  frequently 
on  the  lips  or  cheeks.  The  discolouration  may, 
however,  be  more  universal  over  the  face. 

Dr.    Swayne   published   a   peculiar   case  in    the 
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'  Obstetrical  Transactions.'  The  subject  was  a  blonde 
of  rather  florid  complexion,  with  brown  hair  and  blue 
eyes.  At  the  time  of  her  confinement  there  was  a 
|)ecuUar  appearance  of  the  skin  of  both  forearms  and 
hands.  There  was  a  very  general  discolouration  of  the 
skin  of  the  forearms,  more  marked  on  the  dorsal  than 
on  the  palmar  aspect.  On  the  dorsal  aspect  it  occupied 
all  the  surface  of  the  arms,  and  existed  in  patches 
on  the  hands,  the  knuckles,  and  all  the  fingers.  The 
skin  in  these  spots  was  of  a  rich  yellowish-brown 
colour,  or  as  dark  as  the  skin  of  a  mulatto.  The  skin 
had  been  similarly  affected  in  each  prece<ling  preg- 
nancy, and  tlie  dark  colour  first  appeared  about  the 
end  of  the  third  month,  and  increased  pai'i  passu  with 
the  development  of  the  areola,  until  it  attained  its 
acme  at  the  time  of  labour.  After  delivery  it  soon 
began  to  diminish  in  intensity,  and  in  about  three 
months  had  entirely  disappeared.  Her  mother  had 
two  childi-en,  and  in  each  of  her  pregnancies  both  the 
arms  and  the  neck  were  spotted  in  a  similar  way  ;  and, 
being  a  very  fair  woman,  the  discolouration  was  still 
more  evident  than  in  the  daughter. 

It  is  tolerably  certain  that  these  various  pigmen- 
tations depend  primarily  on  changes  in  the  female 
sexual  organs.  They  never  make  their  appearance 
before  the  time  of  puberty  ;  they  disappear  after  the 
climacteric  period ;  they  are  found  either  connected 
with  menstruation  or  with  pregnancy,  and  that,  too, 
most  frequently  in  persons  in  whom  the  sexual  organs 
are  more  or  less  in  a  pathological  condition,  even  if 
these  regions  ai'e  not  the  seat  of  coarse  morbid  changes. 


i 


PIQMEKTATIOX 


495 


Path- 

liLiKiY 


They  own  a  similar  series  of  conditions — cachexia 
consequent  on  the  pregnant  state,  menstruation, 
internal  tumour,  and  the  like  ;  uterine  irritation ;  the  ^""^ 
transmission  of  this  uterine  irritation  to  the  solar 
plexus;  the  consequent  formation  of  an  abnormal 
amount  of  pigment  from  paresis  of  the  splenic  nerves ; 
and  lastly,  the  further  transmission  of  irritation  to 
some  of  the  vasomotor  nerves,  determining  in  various 
positions  the  vascular  congestion  and  stasis  necessary 
to  the  deposit  of  the  pigment. 

Dr,  Murphy  has  recorded  a  ease  of  a  lady,  with 
light  hair  and  grey  eyes,  in  whom  patches  of  dark 
brown  pigment  appeared,  extending  from  the  roots 
of  the  hair^  across  the  forehead,  and  down  the  cheeks. 
The  entire  surface  was  of  a  dusky  olive  brown,  like 
the  bronzing  in  Addison's  disease.  All  the  parts  of 
the  body  examined  presented  the  same  general  ap- 
pearance, mottled  with  dark  patches  in  places,  and 
then  fading  off  at  irregular  intervals*  Dr.  Murphy 
thought  that  the  pigmentation  depended  on  irrita- 
tion of  the  sympathetic  nervous  system,  resulting  in 
intestinal  catarrh.  At  the  eighth  month  parturition 
occurred.  The  mother  convalesced  fairly  ;  but  her 
skin,  which  before  pregnancy  was  fair,  stQl  presented 
traces  of  pigmentation,  and  the  dark  splotches  were 
plainly  discernible. 

Dr.  Sturge  has  recorde<l  a  case  of  a  lady  in  whom, 
after  a  severe  illness  following  her  confinement, 
muscular  atrophy  of  the  legs  appeared,  with  a  change 
of  colour  of  the  skin  of  the  legs,  whilst  the  halt" 
changed  from  light  auburn  to  an  almost  black  colour. 
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Dr.  McLane  mentions  a  case  in  which,  durin*^ 
pregnancy,  there  was  a  general  deposit  of  pigment  all 
over  the  body  in  patches  from  one  inch  to  six  inches 
square,  the  largest  being  on  the  neck,  the  back,  and 
the  thighs.  The  patient  was  a  blonde,  with  fair  hair 
and  blue  eyes,  and  the  total  change  of  colour,  making 
her  I'esemble  a  negress,  was  the  more  remarkable, 

Li  his  interesting  American  address,  Dr,  Barnes 
mentions  several  instances.  In  a  case  of  miiltilocular 
dropsy  of  the  ovary  of  some  years'  standing,  in  a 
woman  38  years  old,  there  was  well-marked  melasma 
of  the  face  and  abdomen, 

Le  Cat  refers  to  a  case  in  which  the  left  leg 
became  black  during  each  pregniincy.  The  marntme 
of  tlie  Samoyede  women  are  black  ;  and  Dr.  Latham, 
who  notices  the  fact,  thinks  it  may  be  due  to  a  pecu* 
liar  mode  of  sexual  excitation. 

Following  the  same  law,  and  occurring  under  the 
same  reflex  conditions,  are  the  instances  of  stearrhoea 
nigricans  recorded  by  Dr,  Neligan,  Dr.  Mericourt, 
llr.  Tecvan,  Mr.  Yonge  of  Plymouth,  and  others, 
occurring  most  frequently  round  tlie  eyelids.  Conradi 
and  Fontauelli  describe  a  blue  and  black  pigmentation 
of  this  kind. 


Perhaps  it  would  hardly  be  scientific  to  look  for 
an  emotional  centre  in  the  brain.  It  may  be  nearer 
the  truth  to  consider  tliat  emotion  is  the  outcome  of 
the  action  of  one  layer  of  cells  in  the  cortex  un- 
controlled by  the  other  series  of  cells;  and  if  so, 
emotion  may  own  as  its  anatomical  seat  some  portion 
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of  the  Avhole  of  tlie  cortical  structure  of  the  brain. 
Be  this  as  it  may,  emotion  is  seen  to  paralyse  the 
vasomotors  of  various  parts  of  the  body,  to  dilate  the  *^"" 
pupil,  to  materially  interfere  with  the  action  of  the 
heart,  to  iiiflueDce  perspiration,  the  amount  of  urine, 
the  catamenial  funtrtion,  the  sexual  feeling.  It  ia 
difficult,  tlierefore,  not  to  look  at  emotional  pigmenta- 
tion as  especially  a  sympathetic  disorder. 

It  is  not  uncommon  to  meet  with  cases  in  both 
sexes  of  partial  pigmentation  of  the  face,  due  to 
anxiety.  One  such  case  under  the  observation  of 
the  writer  was  so  marked  as  to  give  rise  to  fear 
of  Addison  s  disease.  The  pigmentation  passes  away 
when  the  anxiety  is  removed. 

In  the  well-known  case  quoted  by  Laycock,  a 
woman  during  the  French  Revolution  incurred  the 
anger  of  the  Parisian  mob,  and  with  dillieulty  escajied 
being  hanged  in  the  streets.  Her  terror  claused  a 
gradual  black  discolouration  of  the  whole  body,  and 
tliis  remained  with  her  until  her  death,  thirty-five 
years  afterwards.  The  tint  was  deeper  on  the  neck 
and  shoulders  than  on  the  face ;  on  the  face  and 
chest  tlic  tint  was  the  same  ;  it  was  less  deep  on  the 
abdomen  and  legs ;  the  joints  of  the  fingers  were 
blacker  than  other  parts ;  the  soles,  palms,  and  folds 
of  the  skin  in  the  inguinal  region  paler.  In  this  case 
it  is  observable  that  the  change  was  gradual. 

Laycock 's  eleventh  case  was  a  so-called  hysterical 
%voman,  who,  under  pre^^sure  of  grief,  showed  me- 
lasma of  the  forehead,  eyelids  and  face,  with  hyper- 
assthesia   of  the   affected   surfaces.     This   condition 
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recurred  during  successive  pregnancies;  and  it  is 
therefore  questionable  how  far  this  is  a  reflex  case, 
or  a  purely  emotional  one. 

There  remain  two  classes  of  cases  of  dark  pig- 
mentation not  often  met  with.  One,  that  of  black 
tongue,  has  been  de^ribed  by  Mi'.  G  Stokes  last  year 
in  the  'British  Medical  Journal,"  In  his  case  the 
scraping  from  the  tongue  showed  greatly  hyper- 
trophied  epitheUal  fringes  from  the  fungiform  papillas 
and  a  diffuse  staining  of  the  cells.  No  pigment- 
granules  could  be  detected.  He  mentions  four  cases 
reported  by  M.  de  St.  Germain,  in  which  the  middle 
of  the  tongue  was  intensely  black : 

1.  A  girl,  aged  13,  with  increasing  emaciation 
and  paraplegia. 

2.  A  girl,  aged  11,  convalescent  from  enteric 
fever. 

3.  An  asthmatic  old  lady,  aged  70,  whose  health 
was  not  otherwise  impaired. 

4.  An  old  man  in  fair  health. 

The  other  class  of  case  b  seen  as  xerodenia  pig- 
mentosum, to  three  examples  of  vrhich  Dr.  Kadclifle 
Crocker  has  called  the  attention  of  the  profession. 
The  disease  had  been  also  previously  described  by 
Kaposi.  Prom  the  point  of  view  of  this  paper,  the 
pigmentation  is  an  interesting  feature.  In  the  first 
stage  red  blotches  or  spots  appeared,  whicli  faded, 
but  left  lentiginous  pigment  spots;  or  the  freckles 
might  be  the  first  noticed,  and  tended  to  increase  in 
number,  size,  and  colour.  In  one  of  Dr.  Crocker's 
cases  papillomatous  growths  had  developed  ;  in  one 
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of  Kaposi's,  epithelioma ;  and  with  reference  to  this     path- 
KapOHi  remarks  that  it  is  well  known  tliat  epithelioma     ''l!!!l 
very  often  becomes  developed  from  a  pigmental  wart,  tiuu 
and  it   is  therefore   reasonable  to  suppose  that  the 
disturbance  of  nutrition,  which  in  xerodema  afiects, 
in  the  first  place,  the  papillary  layer,  the  formation 
of  pigment   and   of  epidermis^  was  a   cause  of  the 
epithelioma,  the  elements  of  which  are  related  histo- 
logically to  the  structures  named. 


In  the  life  history  of  pigmentation  it  is  of  the 
utmost  importance  to  notice  the  examples  of  a  want 
of  pigment  and  the  cause  of  this  dcliciency.  The 
following  case  has  been  lately  reported  ;  '  A  married 
woman,  aged  35,  with  mydriasis  and  partial  cyclo- 
plegia  of  the  left  eye,  some  dilatation  of  the  retinal 
vessels,  with  thickening  of  the  coats  of  the  retinal 
veins  and  dilatation  both  of  veins  and  arteries, 
showed  patches  of  ivory-white  morphcea  on  the  corre- 
sponding temple,  the  side  of  the  nose  and  upper  lip, 
and  similar  sUghter  change  in  the  skin  of  the  fore- 
head and  front  of  the  scalp,  with  thinning  of  the  hair. 
She  had  recently  been  confined^  and  had  been  the 
subject  of  old  uterine  troubles,  A  patch  of  morphcea 
existed  also  at  the  angle  of  the  left  scapula.  The 
skin  affected  by  the  morphcea  had  become  atropliied. 
The  morphcea  w^as  strictly  confined  to  territories 
suppUed  by  the  first  and  second  divisions  of  the 
fifth  nerve,  whilst  the  eye  symptoms  pointed  to 
aflection  of  the  branches  of  the  third  nerve  to  the 
interior  of  the  eyebiill.     The  case,  therefore,  may  be 
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compared  with  those  cases  of  herpes  of  the  fifth  nerve 
ill  which  the  third  or  other  motor  nerves  were  also 
affected/ 

A  case  has  been  recorded  by  Darwin  where  the 
liair  of  a  criminal  brought  out  for  execution  turned 
white  in  the  presence  of  spectators.  Many  authentic 
instances  have  been  met  with  where  a  sinular 
whitening  of  the  hair  has  followed  periods  of  terror 
or  of  great  anxiety* 

Dr.  Banks  gpeaks  of  a  young  woman  in  whom 
half  the  lashes  of  one  of  her  eyes  became  white, 
which  she  attributed  to  the  annoyance  suffered  from 
the  persistent  gaze  of  a  wall-eyed  admirer,  who  had 
white  lashes  on  that  eye.  It  seems  highly  im- 
probable that  the  change  of  colour  in  the  eyebrow  of 
the  young  woman  could  have  resulted  from  the  con- 
templation of  a  similar  disfigurement  in  her  admirer. 
But  the  reflex  influence  on  pigroentation  is  beauti- 
ftdly  shown  in  some  experiments  and  observations  of 
Ponchut.  A  young  turbot  varies  in  colour  with  the 
colour  of  the  rock  or  of  the  sand  on  which  it  rcsta. 
These  changes  depend  on  the  greater  or  less  absorp- 
tion of  light  by  the  bottom  (whether  of  sand,  rock^ 
&c.),  so  they  must  be  regarded  as  true  reflex  act^, 
havingj  Ponchut  believes,  their  centre  in  the  brain 
and  their  starting-point  in  retinal  impressions.  His 
experiments  prove  that  it  is  the  great  sympathetic 
which  governs  the  chromatic  functions.  It  forms  the 
route  of  transmission  for  the  influence  going  from 
tlie  brain  to  the  cutaneous  chromoblasts ;  indeed,  the 
retinal  impressicns  transmitted  to  the  corpora  quad- 
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rigcmina  may  be  directly  reflected  on  Uie  vasomotor 
centres* 

But,  putting  aside  this  class  of  case,  there  remains 
some  that  evidently  depend  on  loss  of  nerve  power 
on  the  part.  An  observation  of  Dr,  Althaus  bears 
upon  tins.  The  sense  of  smell,  he  says,  depends  on 
pigment  in  the  olfactory  cells  and  the  presence  of 
pigment  on  the  integrity  of  the  nerve.  The  absence, 
therefore,  of  pigment,  and  tliereby  of  the  sense  of 
smell,  are  results  of  the  loss  of  nerve  energy. 

In  a  case  lately  observed,  the  pressure  of  a  tumour 
on  vertebne  and  ribs,  and,  ipso  facto,  the  destruction 
of  two  intercostal  nerves,  led    to  a  large  patch  of 
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The  nervous  influence  of  this  defect 
mentation  is  seen  also  in  its  being  hereditary. 
Godlee's  case  of  vitiligo  of  the  scalp  the  same  con- 
dition existed  in  the  mother,  two  aunts,  an  uncle, 
grandfatlier  and  great-grandfather,  and  four  first 
cousins,  all  on  the  mother's  side. 

That  morphoea  is  something  more  than  an  absence 
of  pigment  is  of  course  evident ;  but  the  absence  of 
all  normal  colour  can  only  be  explained  by  the  defect 
of  innervation. 

It  would  scarcely  be  right  to  mention  xanthel- 
asma plana  as  an  instance  of  defective  pigmentation. 
It  consists  in  the  presence  of  cell  infiltration  under- 
going fatty  degeneration.  But  it  is  remarkable  tliat 
this  peculiarity  sometimes  affects  famihes.  In  a  case 
now  under  observation,  the  patient  could  speak  of 
.  the  condition  affecting  not  only  herself,  but  a  sister, 
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two  brothers,  her  mother,  a  maternal  aunt  and  uncle, 
and  commencing  in  each  instance  at  the  age  of 
nineteen. 

It  has  been  seen  that  in  all  eases  of  pigmentation 
there  is  the  element  of  chronicity.  Under  certain 
circumstances,  at  any  rate,  enlargement  of  spleen, 
destruction  of  red  globules  to  an  excessive  degree  in 
it,  an  abnormal  increase  of  jiigmeut,  have  been  found 
post  mortem.  In  a  large  number  of  cases  the  con- 
dition of  the  spleen  may  pass  unnoticed  by  the  patient, 
and  the  cflects  of  it,  as  seen  in  pigmentation  of  viscera 
or  of  skin,  may  only  appear  after  the  lapse  of  some 
time. 

The  observation  also  of  absence  of  pigmentation 
shows  that  the  influence  of  a  sensory  nerve  is  a  neces- 
sary element. 

The  other  factor  requisite  for  pigmentation  is  con- 
gestion. Not  only  is  tliis  rendered  exceedingly  easv 
in  the  spleen  and  bony  marrow  by  the  relation  of  the 
capillary  to  the  venous  circulation  before  alluded  to, 
but  it  is  seen  to  be  the  condition  preceding  pig. 
mentation  in  all  irritants  of  the  skin,  blisters,  the 
scratching  of  scabies,  the  various  chronic  irritative 
eruptions  in  leprosy,  in  malignant  disease,  as  well  as 
in  reflex  pigmentation.  And  to  eflect  this,  the  same 
exciting  causes,  whether  direct  or  reflex,  that  partially 
paralyse  the  solar  plexus  and  its  derivatives  can  be 
carried  upward,  probably  through  the  cord,  to  in- 
fluence universidly  in  a  paretic  sense  vascular  tone 
everywhere*  Whetlier  its  influence  is  so  universal 
except  in  some  cases  of  mahgnant  disease,  of  Morbus 
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Addisoniij   or  in  very  intense  emotional  storms,  is     path- 
doubtfuL  ,    — 

Why,  in  cases  of  partial  pigmentation,  this  paretic  ^^^ 
state   of  the    vaso-constrictors  obtains  in  one  place 
more  than  in  another  is  a  great  difRcnlty.     Is  it  from 
any  peciiharity  in  the  ai^rangement  of  the  vessels  of 
the  forehead,  of  the  mammaj,  of  the  hnea  alba  ? 

It  is  a  necessary  factor  for  pigmentation  of  skin 
that  the  cutaneons  papilla  should  be  healthy.  A 
pigmental  wart  shows  a  certain  difficulty  in  the 
reflex  of  blood  by  the  veins ;  but  the  papillie  are 
otherwise  normal.  When  they  are  atrophied  three 
structures  are  more  or  less  wanting  that  would  be 
essential  to  pigmentation:  1,  the  sensory  nerve- 
fibril  ■  2,  the  full  calibre  of  vessels ;  3,  the  minute 
arc  for  reflex  action,  composed  of  the  vasomotor 
fibrils  and  proximate  sympathetic  ganglion. 

It  is  this  atrophy  of  papilla  that  is  the  reason  of 
absence  of  pigmentation  bi  paiis  that  have  under- 
gone pressure-  It  may  be  the  result  of  exudation  or 
other  sequel©  of  the  inflammatory  process,  which 
cause  atrophy  of  papilla  by  internal  pressure.  This 
probably  accounts  in  part  for  the  loss  of  pigment  in 
cases  of  true  morphcea*  But  the  pigment  may 
disappear  from  a  part  in  the  very  early  stages  of 
inflammation,  before  any  exudate  has  been  poured 
out,  in  accordance  with  what  Dr.  Saviotti,  of  Turin, 
observed  in  a  frog.  He  found  that  the  pignient-cells 
of  a  frog  collect  under  irritation  round  the  outside  of 
capillaries  and  gradually  penetrate  their  walls,  and 
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those  of  the  small  veins  partially  or  whoEj%  and  are 
swept  away  by  the  current. 

The  pied  negro,  in  whom  pigmentless  patches 
exist  from  birth,  probably  owes  this  appearance  to 
a  morbid  condition  of  foetal  life.  The  same  phe- 
nomenon occurs  in  white  races,  but  dues  not  strike 
the  eye  so  vividly.  It  is  an  interesting  matter  for 
further  investigation,  to  see  whether  the  subjects  of 
leucoderma  of  various  forms  lay  up  collections  of 
pigment  in  the  internal  organs,  hke  the  masses  of 
melanotic  deposit  found  in  grey  horses. 


The  conclusions  that  may  be  drawn  from  the 
whole  subject  are  : 

1-  That  morbid  development  of  pigment,  or 
unusual  position  of  it,  will  only  be  abnormalities  of  a 
normal  condition. 

2.  That  the  exciting  cause  may  be — 1,  a  diseased 
condition  of  the  blood,  acting  directly ;  2,  irritation 
acting  in  a  reflex  manner  from  a  distant  organ,  and 
by  preference  from  pehdc  and  intestinal  viscera; 
3,  emotion. 

3.  That  the  irritation,  whether  direct  or  reflex, 
primarily  affects  the  solai*  plexus,  and  through  it 
partially  paralyses  the  splenic  plexus. 

4.  That  the  effect  of  this  is,  first,  enlargement  of 
the  spleen,  which  may  or  may  not  be  remarked ;  and 
secondly,  an  increase  in  the  formation  of  pigments 

5.  That,  except  in  some  instances  of  intense 
emotional  storm,  chronicity  is  an  invariable  element 
in  pigmentation. 
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6.  That,  for  the  abnormal  deposit  of  pigment  in 
the  skin,  three  factors  are  necessary:  1,  a  weE- 
developed  papilla ;  2,  the  healthy  influence  of  the 
sensory  nerve ;  3,  a  dilatation  of  local  vesseL 

7.  That  the  latter  factor  is  generally  induced  by 
a  diminution  of  vascular  tone,  caused  by  paiesis  of 
the  vaso-constrictors. 

8.  That  this  paresis,  like  the  effect  on  the  splenic 
nerves,  can  be  effected  by  the  direct  action  of  morbid 
blood,  by  reflex  irritation,  and  by  emotion. 

9.  That  the  opposite  condition,  viz.  one  of 
absence  or  deficiency  of  pigmentation,  is  induced  by 
loss  of  innervation  of  th<j  sensory  nerve  of  the  part 
and  atropliy  of  the  papilla,  however  caused. 

10.  That  when  loss  of  pigment  seems  to  depend 
on  emotional  causes,  it  does  so  by  their  acting  as 
paralysers  of  the  cerebro-spinal  nerves. 
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CHAPTER  XVn. 

DIABETES   OSIPIDUS.      NEPURALGU. 

The  chief  symptom  of  this  condition  is  an  excessive 
flow  of  water,  a  flow  so  great  that  it  is  not  uncommon  ^,  - — 
to  find  fifteen  pints  passed  daily,  and  in  some  cases  ^^p^^^ 
very  much  more,  amounting  even  to  forty  pints. 
The  specific  gravity  is  very  low,  1008,  1006,  even 
1003 ;  but  the  amount  of  soHds  excreted  in  the 
twenty-four  hours  at  least  equals  that  passed  in 
heahh,  and  somewhat  exceeds  it.  It  is  a  noticeable 
point  that  thirst  follows  the  excess  of  urine  passed, 
the  amount  of  urine  not  depending  on  the  taking 
of  a  large  amount  of  fluid.  The  quantity  of  fluid  is 
taken  by  the  mouth  to  restore  the  loss  of  w^ater  by 
the  kidneys,  and  any  increase  of  the  fluid  thus  taken 
only  shows  itself  in  the  urine  slowly,  but  the  effect  is 
rather  persistent.  There  is  fi^equently  a  diminution 
of  other  secretions  as  a  result  of  the  urinary  excess. 

The  rationale  of  the  polyuria  is  vasomotor  paresis, 
affecting  the  renal  vessels.  It  resembles  the  condition 
(mutatis  mutandis)  that  is  seen  in  diabetes  mellitus. 
In  the  latter  disease  the  vasomotor  paresis  is  of  the 
hepatic  vessels,  but  the  modus  operandi  is  the  same. 
The  vasomotor  centre  in  the  medulla  oblongata  is 
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the  centre  of  a  reflex  arc.  The  eisodic  nervct  that 
which  carries  the  irritation,  is  generallj  the  vagiL*; 
the  exodic  channels  are  the  vasomotor  nerves  that 
run  to  the  kidney.  The  irritation  need  not  be  of  the 
vfigus.  As  in  diabetes  mellitus,  lesions  of  variouj 
portions  of  the  encephalon  can  affect  the  inhibitory 
action  of  the  vasomotor  centre  in  the  medulla*  The 
effect  of  cold  on  the  surface  of  the  body  may  lead  to 
this  reflex  paresis  through  the  medium  of  the  peri- 
pheral nerves.  The  nerves  of  the  kidney  leave  tlie 
medulla  oblongata  by  the  spinal  cord,  and  the  spinal 
cord  by  the  branches  to  the  upper  dorsal  gaiigha, 
and  so,  through  the  splanchnic,  reach  the  renal  plexus- 
Dilatation  of  the  renal  vessels  must  be  either  from 
affection  of  the  centre  in  the  medulla  oblongata,  or 
from  implication  of  the  renal  plexus  itself.  Sections 
of  the  nerves  in  any  other  part  of  their  course  tend 
to  diminish  the  amount  of  blood  in  the  kidney* 
because  no  such  section  could  be  made,  either  of 
cord  or  of  splanchnic,  without  involving  the  vaso- 
motors of  other  abdominal  viscera,  and  so  filling  their 
vessels  with  excess  of  blood,  and  thus  keeping  back 
any  excess  of  blood  from  the  kidney  itself. 

Dr.  Flatten  has  recorded  the  case  of  a  man, 
aged  22,  who  had  sustained  a  severe  injury  to  the 
left  side  of  the  neck  and  the  occipital  region,  with 
temporary  loss  of  consciousness,  variable  diplopia, 
and  the  impairment  of  hearing  on  the  right  aid 
Almost  immediately  after  the  accident  polydipsia  an< 
polyuria  set  in,  and  later  on  boils  made  their  appear^ 
ance.     When  seen  by  Flatten  the  man  was  found 
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be   sufferinrr   from    complete    paralysis   of  the   left     path- 
external  rectus  and    partial   paralysis   of  the   right      — 
external   rectus.     Hearing   was  lost  at  the  external  »»«ii»»ti«* 
meatus  of  the  left  side,  whilst  sounds  were  conducted 
through     the   structures   of  the   head.     The    urine 
passed    amounted    to    423   ounces  a  day.     Flatten *s 
diagnosis  of  the  locality  of  the  lesion  was  that  it  was 
situated   close  under   the   nucleus  of  the  left  sixth 
nerve,  which  it  destroyed,  while  it  extended  across 
the  middle  hne  and  affected  the  nucleus  of  the  right 
sixth  nerve  ;  but  the  diagnosis  did  not  account  for 
the  peculiar  disturbance  of  hearing, 

Ebstein   has   collected   ten  cases  of  diabetes  in- 
sipidus in  which  cerebral  lesions  were  recognised,  and 
eisht  in  which  lesions  of  the  medulla  oblonofata  were 
seen  to  be  the  cause.    In  several  cases  Mosler  satisfied 
himself  of  the   existence  of  organic   disease  of  the 
nervous  system,  in  one  of  which  a  gUosarcoma  was 
found  after  death  in  the  fourth  ventricle,  whilst  in 
another  there  was  unilateral  atrophy  of  the  medulla 
oblongata  and  the  pons.     In  Murrell's  case,  a  child, 
two  years  old,  became  the  subject  of  diabetes  in- 
sipidus after  a  fall  on  the   head.     Gayet  records  a 
case  of  extreme  interest,  in  which,  in  the  course  of 
diabetes   insipidus,   paralysis  of  tlie  right  abducens 
nerve  supervened;  tliis  implication  of  the  abducens 
nerve  has  abo  been  observed  in  a  case  of  diabetes 
meUitus  reported    by   Uo^mits!:,  but   here   the  lesion 
was  a  fracture  of  the  skull,  and  the  connection  of  the 
two  lesions  is  not  so  remarkaljle.     Dr.  Stephen  Mac- 
kenzie, in  a  lecture  full  of  the  best  information  ou 
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this  disease,  states  that  the  whole  excreta  from  the 
kidney  must  be  strictly  proportionate  to  the  blood 
brought  to  the  kidneys  by  the  renal  arteries  and  the 
relative  pressure  in  the  renal  artery  and  capillaries. 
Anything  which  relaxes  the  pressure  in  the  renal 
artery  increases  the  pressure  in  the  renal  capillaries, 
whilst  increased  pres^sure  in  the  renal  artery,  by  in- 
creasing the  pressure  on  the  cardiac  side  of  the 
artery,  diminishes  the  pressure  in  the  renal  capil- 
laries  and  veins.  The  renal  arteries  are  governed 
by  nerves,  the  vasomotor  nerves.  The  renal  nerves 
have  two  sources  ;  the  greater  number  of  the  fibres 
of  these  nerves  originate  from  the  greater  splanchnic 
nerve  through  the  intermediation  of  the  solar  plexus, 
while,  according  to  Claude  Bernard,  a  certain  number 
of  the  fibres  of  the  renal  nerves  are  furnished  by  the 
lesser  splanchnic  nerve,  and  are  distributed  direct  to 
the  kidney,  following  the  course  of  tlie  vessels.  In 
Br.  Dickinson's  and  Professor  Iloughton's  cases,  whilst 
it  would  appear  that  the  paralyses  of  the  vaso-con- 
strictor  nerves  of  the  kidneys  were  caused  by  im pli- 
cations of  the  splanchnic  nerve  or  solar  plexus  by 
abdominal  tumour,  dilatation  of  the  renal  arteries  may, 
of  course,  have  been  caused  directly  by  the  pressure 
of  the  tumour  leading  to  vasomotor  paralysis ;  but 
such  cases  are  open  also  to  the  explanation  that  the 
tumour  irritates  branches  of  the  vagus,  and  that  the 
vasomotor  paresis  is  the  outcome  of  a  reflex  act  re* 
fleeted  down  from  the  medulla  (oblongata*  In  diabetes 
insipidus  the  essential  feature  of  the  disea-se  consists 
not  iu  any  malassimilatiun  of  food,  but  in  paralysi 
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of  the  vaso-constrictor  nerves  of  the  kidney,  by  which 
too  much  blood  is  brought  to  these  organs,  and  the  j^j^^;^ 
pressure  being  reduced  in  the  arteries,  the  capillaries  »«*'p^<*"» 
have  to  bear  the  pressure  of  the  systemic  arterial 
force,  antl  this  greatly  exceeding  the  pressure  in  the 
uriniferoua  tubules,  rapid  and  excessive  filtration  of 
water  results.  In  a  fatal  case  recorded  by  Mr. 
Cook  the  splanchnics  and  the  semilunar  ganglia  were 
healthy,  but  the  left  was  somewhat  pigmented.  It  is 
probable  that  the  divisions  made  by  some  authors 
according  to  the  amount  of  solids  passed  in  diabetes 
insipidus  are  not  dependent  on  varieties  of  the  disease 
80  much  as  on  variations  in  the  amount  and  quality 
of  food  ingested.  But  Dr.  Tessier,  of  Lyons,  has  re- 
corded a  series  of  cases  closely  resembling  saccharine 
diabetes  in  the  increased  discharge  of  urine,  the 
thirst,  the  neuralgic  and  rheumatic  pains,  the  wasting 
and  the  secondary  hing  complications,  but  no  trace 
of  sugar  could  be  found  in  the  urine,  and  the  con- 
stant phenomenon  was  a  very  considerable  increase 
in  the  quantity  of  phosphoric  acid  excreted  (15-20 
grammes  of  earthy  phosphates  in  24  hours).  He 
has  given  the  name  '  phosphatic  diabetes'  to  this 
class  of  cases.  He  divides  them  into  four  groups : 
1,  Those  in  which  nervous  symptoms  are  predom- 
inant. 2.  Those  which  accompany  pulmonary  con- 
sumption. 3.  Those  which  alternate  with,  or  coexist 
with  saccharine  diabetes.  4.  Those  which  run  a 
distinct  course,  resembUng  saccharine  diabetes,  but 
without  sugar. 

Dr.  Ealfe,  of  the  Loudon  Hospital,  has  recorded 
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similar  cases,  in  one  of  whicli  the  polyuria  and  in- 
creased elimination  of  phosphoric  acid  were  associatal 
with  the  presence  of  a  small  syi:»hilitic  gumma  at  the 
base  of  the  brain,  situated  in  the  middle  line  under 
the  floor  of  the  third  ventricle*  This  form  of  the 
disease  is  interesting  in  its  relation  to  the  fact  that 
excessive  elimination  of  phosphoric  acid  has  been 
noticed  in  acute  inflammation  of  the  membranes  of 
the  brain,  in  the  acute  paroxysms  of  certain  forms  of 
mania,  and  after  injuries  to  the  head.  Eckhard 
found  by  experiment  that,  after  unilateral  injury  to 
the  medulla,  Jiydruria  did  not  occur  equally  from 
both  kidneys,  but  chiefly  from  the  one  opposite  to 
the  lesion  ;  and  he  thought  that  tliis  was  due,  not  to 
a  genex'al  effect  upon  the  circulation,  but  to  an  action 
of  the  nerves  which  proceed  to  the  kidneys.  He 
believed  that  his  experiments  justified  the  assumption 
that  the  medulla  contains  a  secretory  centre  for  the 
kidneys,  and  that  nerve  fibres  proceed  from  this 
centre  downwards  to  the  dorsal  portion  of  the  cord, 
from  whence  they  make  their  exit  tlirough  certain 
dorsal  nerves,  and,  accompanied  by  sympathetic 
fibres,  reach  the  thoracic  aorta,  and  then  go  on  their 
way  to  the  renal  arteries.  Heidenbain  objects  to 
tliis  view,  and  believes  that  there  are  no  sj>ecific 
secretory  nerves  for  the  kidneys,  but  that  the  changes 
in  the  urinary  secretion  are  all  owing  to  changes  in 
the  circulation  of  blood  in  those  glands.  If  by 
section  of  the  upper  portion  of  the  cord  the  secretion 
of  urine  is  arrested,  this  would,  according  to  hira, 
simply   arise   from    the   dimmiahed   pressure  in  the 
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aorta,  which  is  the  result  of  such  an  operation.     It  is 

a  point  as  difficult  of  proof  as  of  disproof,  but  the     "^ 

fact  remains  that,  whether  the  medulhi  contains  the  j»»'f^»» 

centre  of  the  secreting  nerves  of  the  kidney  or  no,  it 

certainly  is  the  main  origin  for  the  vasomotor    of  the 

kidney,  and  the  essence  of  diabetes  insipidus  resides 

in  the  condition  of  the  vasomotors. 

Wlien  the  influence  of  emotion  in  causing  paresis 
of  tlie  vasomotors  is  considered,  as  in  blushing,  &c.,  it 
is  not  difficult  to  understand  how  temporary  polyuria 
may  be  the  result  of  emotion. 

It  is  this  view  of  the  origin  of  diabetes  insipidus 
in  the  medulla  oblongata,  either  by  direct  or  by 
reflex  irritation  of  the  vasomotor  centre,  that  has  sug- 
gested the  use  of  galvanism  to  some  observers.  Tims 
Dr,  Altliaus  considered  that  the  locahsed  application 
of  the  constant  voltaic  current  to  the  medulla  wa^ 
primd  facie  rational.  He  apphed  the  curi*ent  of 
fifteen  cells  of  Becker-Muirliead's  battery  to  the  occi- 
put, taking  care  that  the  njedulla  received  alternately 
tlie  influence  of  the  anode  and  catliode,  and  regu- 
lating the  finer  degrees  of  voltaic  force  by  means 
of  the  rheostat.     The  success  was  complete. 

The  vasomotor  origin  of  this  disease  is  rendered 
more  probable  aldo  by  the  success  obtained  by  the 
use  of  ergot.  In  many  hands,  the  writer's  among 
others,  tins  drug  has  been  found  successful.  Mr- 
Hammond  Williams  has  recorded  two  cases  of 
diabetes  insipidus  thus  treated.  In  one  case  two 
drachms  of  tlie  fluid  extract  of  ergot  were  given  tliree 
times   a   day,    together   with   digitahs :    under   this 
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treatment  in    three   weeks    the    quantity    of  urine 
excreted  fell  from  280  to  140  ounces  per  day,  and  in 
another  month  to  80  ounces.     In  tlie  second   ease 
the  dally  quantity  of  urine  was  reduced  from  300 
ounces  to  70  ounces  in  twelve  weeks.     In  a  case  of 
l)r.  Cole's,  of  Bath,  of  polyuria,  associated  with  some 
species    of    blood-poisoning,   ergot    did    no     good ; 
recovery  supervened  upon  the  use  of  valerianate  of 
zinc.     There  seems  to  be  much  truth  in  Dr,  Cole's 
remark,  that  it  is  quite  possible  that  ergot  acts  ou  the 
disease  by  its  general  tonic  influence  on  the  arterioles, 
aud  yet  that  cases  do  occur  in  which  a  stimulating 
effect  of  a  deeper  and  more  powerful  character  is 
needed  to  bring  back  the  nerve-centres  to  the  full 
capacity  of  their  regulating  and  controlling  power. 
The  zinc  seemed  to  exert  such  action  in  this  case, 
and  faradisation  probably  acts  in  a  similar  manner. 

Dr.  llenry  Kennedy  has  been  satisfied  mth  the 
results  of  nitric  acid.  From  various  points  of  \Hew, 
and  acting  sometimes  on  the  general  health,  sometimes 
on  other  secretions,  sometimes  on  the  renal  arterie? 
themselves,  belladonna,  bromide  of  potassium,  iron, 
strychnia,  jaborandi,  arsenic,  and  cod-liver  oil  have 
also  been  exhibited,  and  with  satisfactory  results. 
But  Dr.  Stephen  Mackenzie  urges  the  employment 
of  valerian,  following  the  lead  in  this  resjiect  of 
Professor  Trousseau,  who  gave  it  in  doses  of  from  two 
and  a  half  to  seven  drachms  in  twenty-four  hours. 


Theoretically  there  is  no  reason  against  the  ex- 
istence of  a  renal  neuralgia — *  nephralgia '---especiaUy 
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if  a  similar  condition  of  the  nerves  of  the  liver,  tlie 
stomach,  and  the  intestine  be  recognised, 
observers  beheve  in  the  idiopathic  form  of 
neuralgia.  As  a  matter,  however,  of  clinical  experi* 
ence,  it  is  extremely  rare  to  meet  with  acute  renal 
jiain,  unless  associated  with  organic  legion  of  these 
organs,  the  presence  of  stone  in  the  kidney,  or,  as  is 
most  usual,  of  gritty  material  in  the  pelvis  or  the 
medullary  portion  of  the  kidney.  If  renal  neuralgia 
exist  without  some  one  of  these  conditions,  it  is  met 
with  in  gouty  persons,  and  although  there  may  be  no 
definite  uric  acid  deposit  in  the  water,  yet  it  is 
impossible  to  deny  the  probability  of  the  presence  of 
such  deposit  in  some  portion  of  the  kidney  itself. 
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There  are  certain  vasomotor  neuroses  of  the  ex- 
treniities  that  have  lately  been  descril>ed  by  various 
observers  ;  in  a  less  degree  they  are  being  constantly 
met  with  and  recognised  as  a  condition  of  paresis,  if 
not  of  paralysis,  of  the  peripheral  vasomotors ;  Tliis 
may  be  associated  witli  heart  disease,  as  in  the  ca^e 
mentioned  by  Dr.  Semmola  at  the  London  Inter- 
national Medical  Congress,  of  paralytic  action  of  the 
heart  due  to  biill>ar  injury,  with  a  feeling  of  op- 
pression, palpitation,  sometimes  even  murmur,  with 
marking  of  hands  and  forearms  (paralysis  of  peri* 
pheral  vasomotors),  and  showing  post-mortem  pig- 
mental degeneration  of  the  bulbar  nuclei  of  the 
vagus  and  of  vasomotor  nuclei,  and,  as  a  consequenc<c, 
fatty  degeneration  of  cardiac  muscles. 

Long  ago^  Dr.  Handfield  Jones  quoted  a  case  of 
Graves,  of  neuralgia  of  the  feet  and  legs,  the  disorder 
not  confining  itself  to  the  cerebro-spinal  nerves,  but 
involving  in  a  high  degree  the  sympathetic  nerves 
also ;  there  were  pain,  heat,  and  vascular  congestion 
of  the  feet  and  legs,  alternating  with  pallor,  cold,  and 
absence  of  pain. 
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But  the  ailment  has  been  fully  described  in 
various  countries,  and  with  especial  accuracy  by 
Dr.  Weir  Mitchell  He  speaks  of  it  as  a  disorder  of  i^*"*?^: 
the  feet  and  legs  generally  ;  there  is  pain,  especially 
when  the  foot  is  hanging  down,  but  also,  in  many 
cases,  in  any  position  ;  it  is  sometimes  associated  with 
lesion  of  the  spinal  cord  ;  there  is  flushing  of  the 
feet,  both  venous  and  arterial,  and  tenderness ;  it  is 
generally  relieved  by  tlie  horizontal  position,  but, 
occasionally,  exercise  causes  the  feet  to  become  cold, 
producing  contraction  of  vessels ;  pain  frequently 
precedes  the  vasomotor  phenomena*  Kest  seemed  to 
induce  flushing  in  Sir  James  Paget's  case — at  any  rate 
was  followed  by  it.  Dr.  Mitchell  thinks  the  disease 
is  similar  to  one  termed  '  acrodynia '  (pain  in  the  ex- 
tremities), which  was  epidemic  inFfance  in  1829-30. 

Other  American  physicians  descrii)e  a  similar 
aflection  of  the  fingers :  they  become  so  cold  as  to 
resemble  frozen  rods,  there  is  tingling  and  burning 
on  putting  them  to  the  fire,  the  skin  is  red  in  patches, 
sometimes  abscesses  form  at  the  tips  of  the  fingers. 
Mitral  stenosis  has  been  found  associated  with  it, 
perhaps  as  its  cause.  Dr.  McBride  speaks  of  the 
fingers  becoming  dead  reflexly  through  tlie  vaso- 
motor system,  and  Dr.  Allan  Hamilton  looks  at  the 
disease  as  excessive  irritation  of  the  local  sympathetic 
vasomotor  filaments. 

In  this  ailment  thef e  are  two  chief  varieties :  one 
with  phenomena  of  paralysis  of  blood-vessels,  the 
other  with  symptoms  of  contraction,  especially  df 
vessels  of  the  extremities. 
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In  difliise  paralysis  of  the  vasomotors  there  is 
an  intolerable  sensation  of  pulses,  and  heat  over  the 
body,  the  face  is  red,  especially  the  lips  and  the  nasal 
mucous  Tiiembrane.  It  is  sometimes  accotnpaniefl 
by  profuse  sweating,  and,  in  sonic  cases,  the  vaso- 
motor phenomena  show  themselves  exclusively  in  the 
extremities. 

A  partial  cramp  of  vasomotors,  confined  to  the 
extremities,  or  to  the  fingers  alone,  is  seen  sometimes 
in  angina  pectoris.  In  washerwomen  this  cramp  is 
associated  with  itching  and  pain.  '  The  finger  dies/ 
there  is  pallor  of  fingers  or  of  the  whole  hand, 
diminution  or  loss  of  sensation  to  touch,  stiflness  of 
tlie  fingers  and  local  diminution  of  temperature.  It 
may  be  cured  by  faradisation. 

More  rare  is  the  diffuse  cramp  of  the  vasomotors, 
extending  over  all  t!ie  extremities,  especially  at 
puberty.  In  this  latter  form,  Seeligmiiller  says  the 
cyanosis  depending  on  venous  stasis  in  the  capillari^ 
and  veins  is  a  consequence  of  deficient  vis  a  tergo, 
and  does  not  result  from  a  primary  paralysis  of  the 
nerves  supplying  the  small  veins.  Th\  Sturge  has 
recorded  a  case  of  vasomotor  disturbance  of  the  leg 
with  diminution  of  reaction  both  to  the  constant  and 
induced  currents,  when  the  rheophores  were  applied 
to  the  muscles  ;  he  also  thinks  it  due  to  over-excitation 
of  the  vasomotor  centre.  His  patient,  a  man  aged 
29,  began  to  have  attacks  of  redness  and  sweUing, 
with  a  feeling  of  heat  in  the  right  great  toe,  about 
four  years  ago.  They  came  on  after  he  had  been 
standing  some  time,  lasted  for  two  or  three  hours. 
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but  went   off  more  quickly  if  the  foot  were  kept 
elevated ;  they  increased  in  severity  and  eventually 

reached  the  thigh  and  buttock*  Eighteen  montlis  l^f_^f^* 
after  the  first  onset,  the  burning  pain  felt  when  tlie 
foot  was  put  to  the  ground  obliged  the  patient  to 
give  up  work.  The  left  foot  and  leg  have  begun  to 
feel  hot  during  the  last  six  months.  The  attacks  are 
brought  on  by  hanging  the  leg  down,  sitting  near  the 
fire,  wrapping  it  up  warmly,  or  by  much  excitement. 
When  first  admitted  to  the  Hoyal  Free  Hospital  he 
rarely  passed  twenty-four  hours  witliout  an  attack. 
On  the  right  foot  the  surface  thermometer  (taken  by 
Stewarts  surface  thermometer)  was  below  TO'^  (the 
lowest  point  in  the  scale),  in  the  attack  it  was  about 
93'',  always  lower  on  the  dorsum  than  on  the  sole. 

Dr.  S.  Mackenzie  reports  a  similar  case.  The 
patient,  an  engine-driver,  had  suffered  with  attacks 
of  pain  and  heat  in  tlie  foot,  the  veins  of  which  swell 
up,  and  he  is  quite  exhausted  after  walking  only  half 
an  hour.  The  affection  had  lasted  two  years,  and 
was  probably  induced  by  the  different  temperature 
to  which  his  extremities  were  exposed  in  comparison 
with  the  rest  of  his  body. 

As  these  neuroses  of  the  extremities  differ  some* 
what,  both  in  symptoms  and  in  pathology,  it  is  well  to 
collect  together  instances  of  various  kinds.  Thus, 
Dr.  Cavafy  showed  two  cases  before  the  Clinical  Society 
of  London.  The  first  was  a  young  woman,  aged 
22,  who  was  first  seen  in  March,  1882,  when  the 
condition  had  existed  for  three  years.  It  began 
as   a   reddish  mottling  of  the  left  shoulder,  which 
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gradually  spread  down  the  arm,  and  soon  afterward? 
appeared  on  the  right  arm,  the  cheeks,  and  both 
thighs,  gradually  increasing  in  intensity.  At  the 
date  of  lier  first  visit  the  skin  of  both  cheeks  was 
mottled  with  blotches  and  irregular  rings  and  streaks 
of  a  bluish-red  colour,  most  marked  on  the  right 
side,  not  prominent,  and  covered  by  normal  epi- 
dermis. Singular  dull,  bluish-red  maculse,  and  irre- 
gularly confluent  blotches  and  streaks,  forming 
reticulated  annular  and  gyrate  figures,  occupied  the 
exterior  surfaces  of  both  arms  and  forearms  and  the 
backs  of  the  hands,  being  especially  distinct  over  the 
left  wrist.  The  front  and  outer  surface  of  both 
thighs  near  the  knees  was  similarly  mottled,  but  in 
a  much  less  degree.  The  blotches  and  streaks  were 
not  sharply  circumscribed,  and  disappeared  com- 
pletely un  pressure,  leaving,  in  some  spots,  a  delicate 
fawn-coloured  pigmentation.  The  mai'king  also  di^ 
appeared  frum  tlie  arms  when  they  were  held  up, 
and  returned  when  they  were  allowed  to  hang  down. 
The  neighbouring  skin  was  normal  in  all  respects 
and  the  general  health  perfectly  good.  The  girl 
had  rheumatic  fever  a  year  before  the  mottling  com- 
mencedj  but  the  heart  was  unaflected ;  the  only 
departure  from  perfect  health  was  a  liability  to  dead 
fingers  and  occasional  dyspepsia.  The  markings 
were  always  intensified  by  cold  ;  they  never  com- 
pletely disappeared,  and  were  throughout  unaccom- 
panied by  pain,  numbness,  tingling,  or  any  abnormal 
sensation.  The  second  patient  is  a  healthy  young 
woman,  aged  21,  who  has  been   five  months  under 
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observation,  and  in  whom  the  alTection  had  existed  l^^^ux 
eighteen  months.  It  began  over  the  ankles  and  Neur^aof 
gradually  spread  to  the  legs  and  thighs  ;  twelve  tmnmef 
Bionths  later  the  arms  became  affected,  and,  quite 
recently,  blotching  has  begun  in  the  waist :  the  face 
lias  remained  free.  The  mottUug  is  almost  an  exact 
counterpart  of  that  in  the  first  case,  but  more  ex- 
tensive, and  of  a  deeper  bluish -red  colour  over  both 
legs  and  the  front  part  of  the  thighs,  especially  near 
the  knees.  It  is  situated  on  the  exterior  surface 
chiefly,  but  also  extends  shghtly  over  the  flexor  sides* 
The  condition  above  described  was  only  due  to 
venous  stasis  or  passive  congestion  of  the  skin^  and 
appears  to  be  an  exaggeration  of  the  marking  often 
seen  on  the  skin  of  children  and  young  persons  after 
exposure  to  cold ;  but  in  the  above  cases,  although 
cold  intensifies  the  marking,  the  congestion  remains 
more  or  less  evident  at  all  times.  It  is  probably  due 
to  a  vasomotor  neurosis,  but  the  share  taken  in 
its  production  by  arteries  and  veins  is  not  easy  to 
apportion.  The  affection  appears  to  be  quite  harm- 
less, and  has  not  led  to  any  changes  except  pigmen- 
tation, and  that  only  slightly ;  but  the  disfigurement, 
especially  where  the  face  is  attacked,  is  considerable. 
The  cases  diflered  from  those  of  vasomotor  paresis 
such  as  Weir  Mitchell  describes ;  the  closest  alliance 
was,  perhaps,  to  local  asphyxia,  which  may  lead  to 
symmetrical  gangrene. 

An  interesting  record  that  bears  on  this  subject 
comes  from  Natal.     Dr.  Mclntyre  writes  thus  :  '  On 
.  entering  on  the  duties  of  medical  officer  in  the  Avoca 
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circle,  Natal,  some  years  ago,  I  was  for  a  long  time 
«  "--  f  perplexed  by  a  disease  from  which  some  of  the 
coolies  suffered.  They  complained  of  excessive  ten- 
derness and  heat  or  burnincr  in  the  plantar  surface 
of  tlie  feet ;  they  professed  not  to  be  able  to  walk 
and  sometimes  even  to  stand ;  they  are  generally 
weakly  and  debiKtated,  but  how  far  this  might  be 
the  result  of  the  inconvenience  from  the  feet  I  could 
not  telL  The  temperature  was  normal,  and,  except 
til  at  they  were  weak,  there  was  nothing  I  could  find 
to  confirm  tlieir  statement  regarding  the  feet.  Think- 
ing it  miglit  be  in  some  relation  to  specific  disease,' 
I  tried  iodide  of  potassium,  then  I  tried  tonics, 
quinine,  iron,  cod-liver  oil,  arsenic,  local  embroca- 
tions, &c.  No  treatment  seemed  to  influence  the 
feet  in  the  least.  At  last  I  thought  I  would  try  the 
effect  of  nerve-stretching.  I  cut  down  on  the  pofl- 
terior  tibial  nerve  and  stretched  it.  The  first  few 
cases  were  much  relieved,  but,  after  I  had  tried  this 
treatment  on  four  or  five  with  apparent  benefit,  I 
tried  to  pull  the  nerve  in  both  directions  much  more 
forcibly  than  in  the  first  cases,  and^  since  I  began  to 
do  so,  all  the  cases  so  treated  havfi  been  entirely  free 
from  tlie  heat  and  tenderness  in  the  feet,  and  the 
general  health  lias  also  improved.  I  am  informed 
it  is  a  disease  which  is  not  uncommon  in  Burraah, 
but  is  httle  known  in  India ;  I  may  say  it  is  peculiar 
to  the  coolie,  as  neither  Kaffir  nor  European  has  ever 
suffered  from  it,  to  my  knowledge,  here.' 

This  comraimication  elicited  some  further  infor- 
mation from  an  Indian  medical  officer,  Mr.  Allen^ 
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then  practising  at  Maritzburg,  Natal.  He  says  :  '  I 
have  come  across  many  eases  of  the  same  affection, 
and  from  the  frequency  of  its  occurrence,  the  pecu- 
liarity  of  its  nature,  the  difficulty  of  forming  a  dia- 
gnosis, and  the  absence  of  any  cases  recorded  in 
any  text-book  that  I  possess^  I  have  been  induced  to 
pay  some  little  attention  to  the  affection.  My  first 
experience  of  it  was  in  China,  amongst  the  natives 
there,  where  it  is  by  no  means  an  uncommon  com- 
plaint, but  only  limited,  I  think,  to  a  certain  class 
of  labourers  ;  it  was  caused  in  them  by  standing 
on  marshy  ground  where  rice  is  cultivated.  Gold- 
diggers  are  subject  to  the  same  complaint,  and,  I 
am  told,  so  are  persons  engaged  in  the  washing  of 
sheep,  &c.  I  am  satisfied  the  affection  is  brought 
on  by  some  occupation  which  necessitates  standing  in 
fresh  water,  or  standing  on  damp  or  wet  ground,  while 
the  rest  of  the  body  is  overheated  by  a  tropical  sun. 
Coolies  who  arrive  here  during  the  summer  months— 
the  wet  season — are  more  susceptible  to  this  ailment. 
The  affection  is,  in  most  cases,  rheumatism  of  the 
plantar  fascia ;  in  other  cases  it  is  due  to  neuralgia 
of  the  plantar  nerves  and  anfcmia  of  the  parts,  from 
contraction  of  the  capillaries  and  bk>od- vessels ;  in 
other  cases,  again,  it  is  due  to  a  local  form  of  urti- 
caria complicated  with  syphihs.  In  this  form  there 
is  determination  of  blood  to  the  parts,  possibly  by 
a  temporary  paralysis  of  the  vasomotor  nerves.  The 
patient  complains  of  an  intense  burning,  itching 
feeling,  which  is  only  reheved  by  placing  the  feet  in 
cold  water.     I  have  known  a  patient  who  could  not 
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Path-  sleep  at  night  without  placing  his  feet  in  water.  The 
Neuwsesof  ^^^^<^^^^^  which  aflects  the  palms  of  some  dyspeptic 
tmnitie«  p<^rsons  is  Very  much  like  this  affection.  As  regards 
treatment,  I  have  found  tlie  following  to  answer 
successfully :  Direct  the  patient  to  place  his  feet  in 
hot  waterj  to  which  a  couple  of  spoonsful  of  mustard 
are  added,  tlie  bicarbonate  of  soda  being  substituted 
in  urticaria;  then  rub  the  feet  dry  with  a  rough 
towel,  and  in  the  interval  anoint  the  feet  repeatedly 
with  wann  cod-liver  oil ;  also  wrap  the  feet  in  cotton 
wadding  and  order  boots  and  thick  socks  to  be  worn ; 
damp  and  cold  are  to  be  avoided.  Abstinence  from 
fish,  nutSj  curry,  and  hot  condiments,  all  of  which 
the  coohe  consumes  as  his  natural  food,  is  necessarv. 
A  liberal  diet  must  be  supplied.  In  the  rheumatic 
and  neuralgic  forms  I  have,  in  addition,  given  phos- 
phorus and  tonics.  Dry  cupping,  Corrigan*s  butto 
and  electricity  to  the  soles  of  the  feet  are  of  gn 
benefit/ 

It  seems  certain,  tlierefore,  that  this  affection  is 
an  angio-neurosis,  though  occurring  under  different 
forms,  associated  sometimes  with  contraction,  some- 
times with  dilatation  of  vessels.  One  result  of  this 
symmetrical  contraction  will  be  seen  in  the  notice 
of  symmetrical  gangrene.  But  under  other  circum- 
stances than  those  above  detailed,  the  two  hands, 
or  the  two  feet,  or  both  hands  and  feet  together^ 
may  be  involved  in  a  state  of  vascular  dilatation. 
A  case  has  been  recorded  of  eL  woman,  aged  about 
35  (neurotic),  who  was  tortured  for  more  than 
a  year  by  attacks  of  painful  heat  in  the  four  limbs, 
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but  especially  in  the  legs  and  feet ;  they  recurred 
almost  every  day,  without  regular  periodicity.  The 
feet  and  lower  part  of  le^s  then  became  congested,  thcpx. 
the  skin  a  dark  red  and  very  warm,  the  arteries 
of  the  feet  pulsated  forcibly  and  appeared  dilated 
during  the  attacks,  although  in  the  intervals  tlie 
pulses  in  them  could  scarcely  be  felt.  Slie  ex- 
perienced a  feeling  of  painful  swelling,  and  walking 
was  impossible  ;  the  only  relief  was  derived  from 
plunging  the  feet  and  lower  part  of  the  legs  into 
cold  water. 

It  is  probable  that  this  condition  may  sometimes 
have  a  central  origin,  but  in  the  majority  of  cases 
the  course  is  a  reflex  one,  a  symmetrical  neurosis  of 
the  centripetal  nerves  of  the  extremities,  causing,  by 
reflex  action,  a  vascular  dilatation. 

Duehenne,  of  Boulogne,  met  with  a  man,  a  worker 
in  copper,  who  used  to  suffer  from  attacks  of  feeble- 
ness of  the  four  hmbs,  in  whieli  the  hands  became 
red,  and  hotter  and  more  sensitive  than  in  the  normal 
state.  The  congestion  extended  to  the  forearms  and 
was  accompanied  by  a  sensation  of  tingling.  Heat 
increased  tlie  symptoms,  whilst  they  diminished  under 
the  influence  of  cold ;  rapid  and  considerable  im- 
provement followed  the  use  of  faradisation  of  the 
upper  limbs, 

Cahco  considered  that  the  congestions  that  ap- 
pear in  the  course  of  neuralgia  (as  of  the  fifth  nerve) 
are  due  to  vasomotor  paralysis  ;  the  congestion  is 
generally  either  preceded  by  or  associated  witli  more 
or    less   neuralgia;    but,   in   exceptional    cases,  the 
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pains  may  be  absent,  so  the  phenomenon  appears  as 
true  congestive  neurosis. 

Dio-lumbar  neuralgia  may  thus  excite  congestion 
of  uterus,  and  may  so  cause  metrorrhagia,  or  even 
leucorrhoea,  as  results  of  vasomotor  neurosis  of  the 
genital  organs  in  the  woman.  Here,  too,  the  sensory 
nerve  is  the  part  primarily  aflected,  and  tlie  vaso- 
motor disturbance  secondary. 

It  may  be  presumed  that  the  vasomotor  pheno- 
mena  sometimes  found  in  the  lower  limbs  of  those 
affected  with  aleoholic  paralysis  are  examples  of  the 
central  origin  of  the  symptoms :  the  centre  need  not 
be  a  high  one.  It  may  be  one  or  more  of  those 
small  centres  near  the  periphery  of  the  vessels ;  it 
may  be  ratlier  higlier  up,  or  even  in  the  lower 
portion  of  tlie  spinal  cord ;  but  the  origin  of  the 
symptoms  seems  to  be  in  tJie  circulation  of  impure 
blood  in  the  vasomotor  centres  of  the  lower  limbs, 
and  there  is  met  with  a  diflused  red  or,  some- 
times, violet  colour,  and  perimalleolar  doughiness, 
which  almost  constantly  exists  without  the  uriiic 
furnishing  any  satisfactory  explanation.  At  other 
times  there  are  local  sweatings  of  the  hands  and 
feet,  which  appear  suddenly  and  cease  in  the  same 
manner,  or  there  are  alternating  paleness  and  red- 
ness. 

All  these  different  varieties,  however,  can  be  more 
or  less  classed  together,  either  as  depending  upon  ex- 
citatioUj  direct  or  reflex,  of  vasomotor  centres,  a  con- 
dition more  rare  than  its  opposite,  or  upon  a  state  of 
these  centres,  whether  in  the  cord  or,  more  usually, 


NEUROSES   OF   THE    EXTREMITIES 


627 


in  the  limbs,  that  leads  to  paresis  or  paralysis  of 
the  vaso-constrictors,  and  that  in  its  turn  may  be 
induced,  either  by  dixect  or  by  reflex  influences,  in 
the  vasomotor  centre.  As  in  the  whole  range  of 
sympathetic  phenomena,  the  existing  influence  is  far 
more  usually  reflex  than  direct.  Indeed,  those  in- 
stances in  which  direct  influences  seem  to  be  brought 
to  bear  are  not  wholly  free  from  suspicion,  as  where 
these  vasomotor  phenomena  are  associated  with 
syphilis,  or  with  alcoholism,  it  is  not  certain  that 
the  vessels  may  not  have  undergone  some  degener- 
ative change. 
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The  contractOe  form  of  the  neurosis  referred  to 
hi  the  preceding  paragraph  may  determine  sym- 
metrical gangrene  of  the  extremities.  This  condition 
may  occur  in  both  feet,  sometimes  also  coiucidently 
in  both  hands,  sometimes  in  both  ears,  and  in  the  nose. 
Neurotic  peoifle  are  most  subject  to  the  uflectiou,  and 
women  especially,  particularly  during  menstruation 
and  from  twenty  to  thirty-five.  It  may  be  set  up 
by  cold,  and  seems  sometimes  to  depend  on  emotion. 
It  is  due  to  a  spasm  of  the  vessels  themselves.  There 
is  no  organic  alteration  in  tlxe  heart  or  vessels- 
Tliere  is  no  arteritis,  embohsm,  or  thrombosis.  The 
pallor  and  bloodlessness  of  the  parts  aflected,  long 
before  the  gangrene  sets  in,  are  evident  proofs  tliat 
the  circulation  is  primarily  aflected.  The  vascular 
contraction  is  not  quite  regular.  Red  spots  appear 
at  first;  these  become  cyanotic  on  a  white  ground, 
the  blood  appearing  to  be  here  and  the**^ 
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and  not  renewed.  The  anasmia  prevents  the  nervi 
feeling  external  impressions.  The  early  stage  may  I 
recovered  from.  If  the  contraction  persists,  reddia 
phlyctenro  appear,  or  the  tissues  shrink  up  an 
become  black.  It  is  a  true  tetanus  of  the  vasomotor 
and  the  centre  affected  may  be  spinal  or  cerebn 
spinal,  as  the  disease  is  certainly  caused  sometimes  b 
moral  causes.  It  is  probable,  however,  in  the  slights 
cases  that  the  centre  involved  is  either  one  or  moi 
of  the  vasomotor  centres  in  the  vessels  themselve 
or  at  most  one  of  the  ganglia  of  the  sympathetic  forn 
ing  part  of  the  gangliated  prevertebral  chain.  Th 
condition  caused  is  a  local  asphyxia,  or  local  syncop 
of  the  extremities.  Tlie  skin  is  pale  and  cold,  mor 
or  less  insensible.  There  is  a  sensation  of  swellin 
and  a  difficulty  of  movement.  The  pallor  extend 
beyond  the  roots  of  the  fingers  or  toes.  There  ar 
many  variations  of  colour,  from  the  capillaries  c 
the  veins  being  not  quite  empty  of  blood.  If  th 
anaemia  persists,  gangrene  is  a  necessary  cons( 
quence,  and,  as  above  stated,  bullae  appear ;  or 
desiccation  of  skin  occurs  with  retraction  of  th 
tissues.  The  integument  becomes  like  parchmer 
and  assumes  a  black  colour.  In  appearance  it  closel 
resembles  dry  senile  gangrene  from  obstructe 
arteries.  Elimination  of  the  mortified  parts  ma 
take  place.  An  important  fact  in  this  symmetrica 
gangrene,  depending  on  vascular  tetanus,  is  th 
presence  of  the  pulse  at  the  root  of  the  segment  c 
the  limb  where  gangrene  is  produced.  Raynaud 
thinks    the    obstruction    to    circulation  is   due    t^ 
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excitatioii  of  the  vasomotors,  this   excitation   often 
being  reflex,  cind  not  unfrequently  having  its  start-  gv-i 
ing-point  in  tlie  genital  apparatua.      Some  authors  ^Tn^Zno 
draw  a  distinction  between  local  syncope  and  local  trcmuier 
asphyxia.     In  the  former,  the  constriction  aflects  the 
arteries  and  the  veins  ;  in  the  latter,  the  arteries  only 
ai*e  involved.     But,  practically,  one  is  only  a  variety 
of  the  other. 

Perhaps  the  buUio-spinal  centre  is  sometimes  at 
fault.  This  may  be  more  probably  the  case  when  the 
hands  and  feet,  the  ears  and  nose,  are  coiucidently 
affected,  Bnt  this  is  not  necessary.  External  cold 
may  induce  the  first  symptoms,  making  the  small 
ganglia  on  the  vessels  themselves  the  centre  of  tlie 
reflex  arc.  Tlie  parts  farthest  from  tlie  heart  sufler, 
and  offer  least  resistance.  This  rellex  influence  may 
start  fi'om  within  the  body. 

Raynaud  has  found  in  some  of  these  cases  con- 
striction of  the  arteria  centralis  retinoe.  He  considers 
symmetrical  gangrene  of  the  extremities  as  a  neurosis, 
characterised  by  exaggeration  of  the  excito-motor 
power  of  the  central  parts  of  the  cord  presiding  over 
the  innervation  of  the  vessels  ;  and  he  advises  de- 
scending continuous  currents  down  the  spine,  with  the 
view  of  enfeebling  the  excito-mutor  power  of  the 
cord,  and  of  diminishing  thereby  tlie  reflex  contraction 
of  the  vessels,  which  gives  rise  to  a  local  asphyxia  of 
the  extremities. 

Tliere  is  often  intense  and  radiating  pain  in  the 
affected  region.  ^  While  Weber  and  a  few  others 
believe   that   the   vessels   themselves   are   primarily 
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involved,  Durosiei%  Eaymond,  Vulpian,  Fischer, 
Poincare  and  Fontarce  think  the  disease  is  strictly 
nervous  in  its  character,  and  seated  in  the  vasomotor 
iiJaments,  the  contraction  of  the  vessels  being  due 
to  an  irritation  of  the  nerves  distributed  to  their 
muscular  coat.  Sonietiines  this  is  apparently  reflex 
in  its  nature,  as  in  McBiide's  case.  At  other  times 
the  lesion  appears  to  be  a  central  one  and  involves 
the  vasomotor  centres  in  the  cerebro-spinal  axis* 
Vulpian  and  Poincare*  believe  it  is  in  tlie  cord,  the 
latter  i>lacing  it  in  the  so-called  vascular  column  o|i 
Clark,  Vaillaud  mention?  a  case  occurring  in  a' 
soldier,  who  had  some  locahsed  tenderness  along  the 
lower  part  of  the  cervical  spine,  associated  with  a 
little  fever.  The  symptoms  in  this  case  were  more 
on  the  left  than  the  right  side,  and  later  on  this  side 
became  somewhat  jiaralysed.  Raymond,  however,  puts 
the  centres  aflected  in  the  cerebellum,  aud  it  is  quite 
probable,  indeed,  that  the  locaHties  affected  are  not 
always  the  same."  An  exceedingly  instructive  case 
has  been  communicated  by  M»  Pitres  to  the  liiologieal 
Society  of  Paris — a  case  of  sphacelus  from  lesion  of  the 
peripheral  nerves.  The  patient  was  a  young  womi 
aged  24  ;  she  suddenly  had  unclean  habits,  her  motiouai' 
were  involuntary.  Coexistent  with  this  condition, 
sphacelus  appeared  m  both  feet.  During  the  last  few 
days  of  her  life  a  number  of  bed-sores  appeared  on 
the  sacrum  and  trochanter.  The  necroi)sy  showed 
an  escape  of  blood  in  the  cerebral  ventricles  and 
the  pia  mater  to  the  grey  substiuice.  The  medulla j 
oblongata,  the  cerebellum  and  lateral  venLiicles  wer 
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normal,  also  the  heart,  aorta  and  arteries,  The  cord 
])resented  diffused  sclerosis,  especially  in  the  posterior 
colunins,  leaving  intact  the  grey  substance.  The 
spinal  ganglia  were  healthy,  also  the  principal  nerves. 
To  the  naked  eye  the  nerves  innervating  tlie  gan- 
grenous liiulis  ajipeared  healthy ;  there  were  no 
neuromata,  but  an  examination  under  the  nncro- 
scope  demonstrated  that  they  presented  excessive 
degeneration,  especially  near  the  gi*oove  of  elimination 
limiting  the  eschar.  The  sheath  of  the  nerves  was 
nearly  normal,  the  lesion  was  very  evident  in  the 
nerve  bundle,  but  became  less  so  towards  the  knee  ; 
on  the  upper  part  of  the  legs  the  sciatic  and  crural 
nerves  were  perfectly  norniaL  The  arteries  and 
veins  also  were  liealthy.  Thus,  in  the  course  of  a 
diffused  affection  of  the  nervous  system,  symmetrical 
sphacelus  supervened,  independent  of  any  vascular 
change  due  to  lesion  of  the  ])eri])herid  nerves.  The 
reporter  adds  that  this  communication  of  M,  Pitres 
is  an  additional  demonstration  to  those  furnished  by 
M.  D^jerine,  that  peripheral  gangrene  can  exist  and 
the  spinal  gangha  retain  their  normal  condition ;  it 
also  confirms  the  accuracy  of  his  recent  interesting 
researches  made  with  M.  Leloir  on  cutaneous  affec- 
tions coexistent  witli  affections  of  the  central  nervous 
system.  These  authors  have  ascertained  that  peri- 
pheral lesions  may  be  coexistent  with  central  lesions, 
but  thiit  Miie  is  entirely  independent  of  the  other. 
Nerves  present  degeneration,  and  the  spinal  trophic 
ganglia  reuKiin  liealthy.  In  this  case  tlie  lesion  itself 
of  the  peripheral  nerves  may  have  been  the  starting- 
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point  of  the  irritation,  which,  carried  up  to  a  healthy 
vasomotor  centre,  was  reflected  down  to  the  vaao- 
constrictors  of  the  ai'teries  of  the  feet.  If  cold,  im- 
pinging on  the  termination  of  the  peripheral  nerves, 
can  set  this  reflex  arc  in  action,  it  is  not  dillicult  to 
understand  that  urganio  changes  in  the  peripheral 
nerves  themselves  can  act  hkewise. 

In  October  1884,  Mj\  A.  XL  Young  brought  before 
tlie  Manchester  Medical  Society  a  case  of  symmetrical 
gangrene,  which  had  been  admitted,  under  his  care, 
to  the  Salford  Royal  Hospital  Tlie  patient  was  a  man 
aged  21.  The  parts  which  had  become  gaugrenou;^ 
consisted  of  ahnost  the  whole  of  the  distal  phalanges 
of  the  fingers  on  each  hand.  Beyond  a  general  smootli 
and  glossy  condition  of  the  akin,  the  thumbs  were 
unafleeted.  The  onset  of  the  gangrenous  conditions 
was  characterised  by  intense  pain  andlividity  ;  before 
this,  however,  the  digits,  which  were  usually  cold  and 
pale,  became  more  markedly  so  ;  they  were  more  or 
less  numb,  and  there  was  some  loss  of  power.  The 
jjatient,  who  presented  a  strikingly  anieniio  appear- 
ance, had  always  been  weak,  and  suffered  from  cold 
extremities,  but  in  other  respects  appears  to  have 
been  fairly  healthy.  Careful  examination  of  organs 
and  secretions  failed  to  reveal  any  definite  lesions ; 
llu!  l>lood,  however,  contained  an  excess  of  somewhat 
small  white  corpuscles.  The  family  history  pointed 
unmistakably  to  the  probability  of  this  patient  being 
the  sidjject  of  inherited  syphUis  ;  but,  beyond  sUght 
deafness,  he  presented  no  definite  indications  of  suchj 
being  the  case. 
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In  the  following  case  the  gangrene  might  easily 
have  been  thought  to  have  depended  on  emboli^  had 
there  not  been  an  autopsy.  The  case  was  reported 
by  M,  Eoques.  Symmetrical  gangrene  affected  all 
four  extremities  in  a  patient  admitted  for  cardiac 
ftiihire,  in  whom  was  noted  intense  pulmonary  con-^ 
gestion,  enlargement  of  the  liver,  albuminuria,  and 
tumultuous  cardiac  action.  Her  vision  was  dim,  but 
the  ophthalmoscope  showed  the  fundus  to  be  normal, 
except  that  the  retinal  vessels  were  rather  slender. 
For  some  time  she  bad  suffered  from  her  fingers  be* 
coming  pale  and  as  if  dead.  After  being  a  few  days 
in  the  hospital  her  toes  became  livid  and  cold,  and 
similar  patches  appeared  on  the  legs,  though  tlie 
dorsalis  pedis  arteries  pulsated,  but  perhaps  rather 
feebly.  The  upper  extremities  soon  presented  similar 
phenomena,  and  ultimately  the  little  finger  of  the 
right  hand,  and  the  toe  of  the  same  side,  became 
gangrenous.  The  patient  died  of  heart  failure.  At 
the  necropsy,  a  ring  of  vegetation  was  found  around 
the  aortic  valves  ;  the  heart  was  hypertrophied,  the 
mitral  valve  was  healthy ;  the  right  lung  was  hepa- 
tised,  the  liver  nutmeggy,  the  spleen  healthy;  both 
kidneys  presented  an  advanced  degree  of  interstitial 
nephritis  ;  the  arteries  of  the  extremities  were  normal 
and  free  from  emboli ;  no  infarcts  were  found  any 
where.  M.  Eoques  imagines  that  this  symmetrical 
gangrene  is  in  some  obscure  way  associated  with  or 
dependent  upon  the  renal  disease.  In  support  of  this 
hypothesis,  lie  alludes  to  the  vasomotor  disturbances 
met  with  in  Bright's  disease,  and  instance>i  rfnlema  of 
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one-half  of  the  body,  deadness  of  the  fingers,  and 
certain  forms  of  pruritus. 

It  is  not  improbable  that  part  of  the  higher  vaso- 
motor ganglia,  or  else  the  small  ganglia  on  the  ar- 
teries themselves,  are  irritated  by  the  morbid  blood 
in  these  nephritic  cases,  and  that  the  constriction  so 
caused  cannot  be  overcome  at  the  most  distant  ar- 
teries by  the  vis  a  tergo  of  the  cardiac  circulation,  in 
view  of  the  grave  difficulties  of  circulation  usually 
met  with  in  chronic  nephritis.  In  cases,  however,  in 
which  no  necropsy  has  been  made,  it  would  be  bold 
to.  diagnose  this  pathological  condition  in  the  face 
of  the  very  frequent  alterations  in  the  structure  of 
the  arteries  themselves.  A  case  recorded  by  Dr.  M. 
Weiss  is  that  of  a  member  of  an  extremely  neurotic 
family,  of  the  upper  class  in  society,  who  had  from 
infaui'y  been  tlie  subject  of  various  nervous  com- 
plaints. Some  time  after  convalescence  from  a  slight 
attack  of  tjrphus  she  began  to  experience,  without 
any  evident  cause,  shifting  pains  in  the  upper  extre- 
mities ;  at  the  same  time  there  occurred,  suddenly 
coming  and  going,  cedema  of  the  forearm,  hands  and 
fingers  ;  then  a  bloodless  condition  of  one  or  more 
fingers,  which  became  pale,  waxy  and  cold,  the  seat 
of  unpleasant  sensations*  From  time  to  time  also  the 
ends  of  the  fingers  would  present  round  spota  of 
various  sizes,  from  that  of  a  pin's  head,  of  a  bluish- 
red  colour,  presenting  a  dry  parchmentlike  condition 
of  the  skin.  The  integument  would  become  necrosed* 
and  desquamating,  leave  an  annular  patch  of  cica- 
surface.     The  whole    process    lasted    three 
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months.     The  terminal  phalanges  of  the  little  ami 
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ring  fingers  of  the  left  hand  were  lost,  and  tlie  volar  ^ 
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same  manner.  Superficial  gangrene  of  the  skin  over  "J^ 
the  sacrum  also  oeenrred.  Then  paretic  symptoms 
of  tlie  left  cervical  sympathetic  appeared,  followed  by 
wasting  of  the  left  side  of  the  face. 

Aphasia  was  twice  noticed.  During  the  process 
of  mortification  the  sensibility  of  the  hand,  and  its 
susceptibility  to  heat  and  electricity,  were  reduced. 
The  activity  of  the  muscles  of  the  hand  wa.s  dim- 
inished, as  was  also  their  farad aic  excital)ility.  The 
nails  of  all  the  fingers  became  furrowed,  and  exhibited 
a  dark  brown  discolouration.  The  vascular  system 
did  not  appear  to  be  disturbed.  Menstruation  did 
not  exert  any  infinence  u[)on  the  course  of  the  affec- 
tion. The  pathogenesis  of  the  case  is,  by  the  author, 
traced  to  disturbance  of  tlie  vasomotor  system,  caus- 
ing spasm  of  the  minute  vessels.  By  spastic  isclnemia 
of  the  centres  of  speech  aphasia  was  occasioned,  and 
by  the  same  condition  in  the  anterior  cornua  of  the 
spinal  cord  muscular  nutrition  would  be  intei*fered 
with,  while  the  cutaneous  lesions  could  be  traced  to 
a  morbid  condition  of  the  posterior  column. 

This  case  is  the  more  important,  in  that  it  is 
associated  with  other  vasomotor  phenomena,  and  also 
that  the  gangrene  of  the.  fingers  was  preceded  by 
conditions  showing  vasomotor  paresis.  Such  states 
are  only  intensifications  of  the  blueness,  pallor  and 
coldness  of  the  extremities  in  delicate  peojile  from 
the  use  of  a  cold  bath.     In  such  persons  the  action 
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of  the  heart  is  often  perfectly  good,  but  the  pheu 
mena  of  the  extremities  are  due  to  a  more  or  1^ 
persistent  constriction  of  the  arterioles.  Somewl 
similar  cases  have  been  brought  before  the  Cliiii( 
Society  of  London  by  Drs.  Southey,  Barlow,  a 
Mahomed.  In  one  of  Dr.  Mahomed's  cases  int 
mittent  hromatinuria  had  existed,  and  crystals 
oxalates  were  found  in  the  urine.  A  few  m; 
patients  of  his  own  had  suffered  from  the  disease  ii 
more  or  less  chronic  form  for  seven  or  eight  yea 
the  fingers  presented  a  gangrenous  appearan 
whicli  varied  with  the  weather,  but  was  not  impro\ 
by  treatment.  The  tips  of  two  or  three  fingers  h 
been  quite  lost.  In  summer-time  the  han  J  was  qu 
useful. 

In  tlie  absence  of  post-mortem  records,  it 
doubtful  whether  the  rare  cases  of  symmetric 
gangrene  of  the  abdomen  can  be  placed  under  t 
same  category  as  the  above.  A  peculiarly  strar 
case  of  this  kind  was  brought  before  the  Vier 
Medical  Society  by  Neumann.  An  anaemic  you 
woman,  aged  18,  had  been  the  subject  of  acute  c 
cums(»ribed  gangrene  on  various  parts  of  the  bo< 
The  first  symptom  was  a  sensation  of  severe  bumi 
which  lasted  from  five  to  ten  minutes ;  the  si 
became  reddened  on  a  circumscribed  spot,  sligh 
raised,  and  the  temperature  increased.  The  p 
then  became  brown,  and  afterwards  of  a  dull  wh 
colour.  Sensation  was  lost  in  the  periphery  fii 
and  after  about  half  an  hour  in  the  centre. 

A  child,  aged  5,  was  admitted  into  St.  Barthc 
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mew  s  Hospital,  under  Dr.  Southey,  on  the  twenty-first 
day  of  illness  (scarlet  fever),  and  on  the  abdomen  was  ^^^^^^ 
noticed  a  large  dark  purple  triangular  patch,  gra-  '^'^^j^^ 
duating  off  in  bruiselike  rings  of  colour  at  its  margin j  tre^^^ier 
suflusing  the  skin  of  the  abdomen.  It  left  the  iimlii- 
liciis  free,  but  was  very  syinmetrieal  on  botli  sides  of 
the  mesial  line,  extending  from  the  costal  arch  to  a 
little  below  the  navel,  the  apex  pointing  to  thepubes. 
A  second  ecchjnnotic  patch  of  smaller  size  extended 
a  little  below  the  larger  one.  Three  days  after 
adraissioiu  the  skin  of  these  patches  became  gan- 
grenous. As  recovery  in  both  these  instances  took 
place,  the  causation  of  the  gangrene  is  doubtfu!, 
and  it  would  be  manifestly  unfair  to  associate  them 
with  tlie  patliology  of  symmetrical  gangrene  of  the 
extremities,  although  such  an  association  is  not 
improbable. 

The  connection  of  this  subject  with  frostbite  is 
exceedingly  close.  In  frostbite  tlie  effect  of  cold  is 
primarily  in  the  peripheral  sensory  nerve,  but  the 
almost  immediate  result  is  reflex  constriction  of  the 
artery  of  the  part  affected.  All  circulation  and 
sensation  stops,  and  this  so  entirely  that  no  reaction 
can  take  place  in  the  obstructed  part,  and  it  thus 
becomes  a  mechanical  obstacle  to  the  free  passage  of 
blood*  In  a  lesser  degree  chilblain  is  an  example  of 
the  same  thing.  In  chill)lain  the  action  of  the  cold 
Is  usually  much  less  intense  than  in  frostbite.  The 
primary  action  is  overlooked,  and  the  results  of  the 
reaction  constitute  the  complaint.  The  cold,  instead 
of  stopping  entirely  the  chemical  action  in  the  fingers 
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and  toes,  so  checks  the  healthy  changes  that 
blood  becomes  more  or  less  retarded  ;  congesi 
ensues,  and  thus  the  circulation  is  more  or  less  c 
pletely  stopped.  This  gives  rise  to  increased  tea 
in  the  vessels  leading  to  the  obstruction  ;  the  imp 
of  the  heart  is  increased ;  it  urges  the  blood  n 
strongly  forward  to  overcome  the  congestion ; 
creased  motion  of  the  blood  takes  place  around, 
creased  oxidation  is  set  up,  and  altered  nutri 
occurs  in  and  around  the  chilblain :  thus  the  heaJ 
action  of  the  part  is  usually  restored,  unless 
increased  oxidation  leads  to  excessive  cell  format 
and  then  suppuration  occurs. 

It  would  seem  to  be  against  experience  to  c 
nect  perforating  ulcer  of  the  foot  sj>eciaUy  with 
vasomotor  system.  Except  in  so  far  that  no  ulc< 
tion  can  take  place  without  some  morbid  altera! 
of  vessels,  post-mortem  records  do  not  bear  out 
view  that  this  lesion  is  connected  with  the  sym 
thetic.  Wlien  this  form  of  ulceration  depends 
lesion  of  the  nervous  system  it  does  so  either  in  c 
nection  with  neuritis  of  the  peripheral  nerves,  wi 
out  any  lesion  of  the  central  nervous  system, 
whilst  the  peripheral  nerves  are  healthy,  in  asso< 
tion  with  locomotor  ataxy,  or,  as  in  two  cases  repon 
by  M.  Christian  in  the  'Arch,  de  Neurologic,'  v.  2 
in  connection  with  general  paralysis.  In  one  of  th 
cases  the  perforating  ulcer  was  found  in  one  fo 
in  the  other  in  both.  But  the  causation  is  qu 
different  from  that  of  symmetrical  gangrene  of  1 
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Whilst  the  pathology  of  a  morbid  condition  like 
myxoedema  is  still  under  investigation,  it  may  appear 
premature  to  refer  to  it,  and  especially  under  a 
heading  that  would  seem  to  imply  that  the  gym- 
pathetic  system  is  involved.  Doubtful,  and  at  least 
unproved  as  this  theory  is,  some  observers  are  in- 
clined to  hold  it,  whilst  others,  if  they  deny  that  this 
system  of  nerves  has  anything  to  do  with  the  causation 
of  myxcedema,  %vill  allow  that  some  of  its  phenomena 
depend  upon  a  morbid  state  of  the  vasomotor  nerves 
secondarily  induced.  In  the  difference  of  opinion  as 
to  the  part  played  by  the  ganglionic  nerves  in 
myxcedema,  it  may  be  allowable  to  refer  to  the  chief 
features  of  this  remarkable  disease,  and  to  detennine 
what  share,  if  any,  in  its  causation  or  in  its  symptoms 
is  taken  by  the  sympathetic* 

The  condition  arises  spontaneously,  but  it  can  be 
induced  by  experiment.  The  chief  factor  has  only 
been  recognised  almost  accidentally  by  the  results  of 
some  operations  on  the  thyroid  body  by  Professor 
Kocher,  of  Berne.  He  observed  that,  after  complete 
(not  partial)  extirpation  of  tliis  body,  great  anteraia 
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resulted,  the  hair  fell  out,  in  young  persons  there  was     path- 
arrest  of  growth,  in  all  the  arteries  were  narrowed,       — 
there  was  loss  of  memory,   a  general   hebetude,  a  *^*=*»* 
douixhlike  condition  of  the  face  and  haud»  and  of 
much  of  the  body,  and  oedema  without  pitting;  and 
that  the  fcetal  tissue  mucin  was  found  in  abnormally 
large  quantities. 

In  comparison  with  the  results  of  extirpation  of 
the  thyroid  body  the  spontaneous  form  of  the  disease 
is  always  associated  with  loss  or  great  diminutioa 
of  the  thyroid  body.  The  movements  are  alow  and 
languid,  speech  slow,  deliberate  and  indistinct,  taste 
and  hearing  dulled,  mental  powers  d idled  even  almost 
to  extinction,  if  life  is  preserved  (but  for  a  long  time 
the  patients,  though  tranquil,  are  painfully  aware  of 
their  condition) ;  expression  of  face  immobile ;  firm 
oedema  of  face,  especially  of  the  eyelids,  which  are 
pendulous,  the  face  round,  swollen-looking,  waxhke, 
tlie  nose  broad,  the  li{>s  thick,  and  often  of  a  purple 
hue;  the  skin  of  the  hands  and  arms  waxlike  and 
sometimes  scaly,  the  shape  of  the  hands  spadehke. 
The  skin  is  always  cold,  the  axillary  temperature 
about  95** ;  no  perspiration.  The  same  immobile 
condition  seems  to  involve  the  internal  organs.  The 
stomacli  does  not  digest  properly.  A  condition  of 
atonic  dyspepsia  is  met  with.  Constipation  like  that 
of  aged  persons  is  found,  and,  depending  on  the  same 
cause,  an  inactive  state  of  the  intestinal  muscular 
coat  and  a  deficiency  of  the  normal  intestinal  fluids. 
The  heart  sounds  are  distant  from  feelileness.  The 
urine  shows  a  low  specific  gravity,  probably  from  a 
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decrease  of  the  amount  of  urea  excreted,  a  fact  that 
has  been  observed  in  some  cases,  and  one  that  would 
probably  be  met  with  from  imperfect  digestion  and 
almost  total  want  of  exercise.  In  Dr,  Ralfe's  case  it 
fell  to  half  the  normal  amount.  The  mucin  is  much 
increased.  In  a  case  of  Dr.  Ord*s  the  mucin  was 
fifty  times  as  much  as  in  health. 

This  mucin  is  the  ground  substance  of  connective 
tissue,  not  the  fibrous  clement,  Morochowitz  teacties 
by  his  researches  that  all  the  tissues  of  tlie  connective 
type  have  a  common  cliemical  origin  in  tjje  embryo 
from  collagon  (which  yields  gelatine  on  boiling) 
mixed  with  mucin.  In  myxcedema  there  is  probably 
a  retrograde  metamorphosis. 

Dr,  Ord  has  described  the  post-mortem  appear- 
ances of  a  case*  The  whole  connective  tissue  of  the 
body  bad  been  found  swollen  and  jellyUke  and  oede- 
matous  with  mucin.  The  swelhng  seemed  sufficieat 
to  account  for  all  the  symptoms.  The  heart  and 
arteries  were  obstructed  by  it,  and  hence  the  feeble 
blood-current,  the  deficient  aeration  of  the  blood,  and 
tlie  purple  of  the  cheeks  and  lips.  The  tongue  and 
palate  were  swollen  with  it,  the  intestines  choked  by 
it,  the  senses  dulled,  the  functions  of  organs  interfered 
with,  and  the  patients  died  with  all  their  tissues 
smothered  by  their  own  padding. 

The  symptoms  of  such  a  case  of  myxoDdema  arc 
precisely  similar  with  those  of  a  patient  in  whom  ex- 
tirpation of  the  thyroid  gland  has  been  performed  by 
operation.  So  far  it  is  cleai\  The  symptoms  almost 
wholly  depend  on  the  presence  of  abnormal  amounts 
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of  mucin  in  the  tissues.  What,  then,  is  the  con- 
nection between  this  substance  and  the  thyroid 
gland  ? 

Dr,  Cresswell  Baber,  of  Brifzhton,  attempts  to 
answer  this  question  by  referring  to  some  researches 
he  has  made  under  the  dii'eetion  of  Dr.  Klein,  He 
has  shown  that  not  only  is  a  homogeneous  or  finely 
granular  viscid  material  (termed  colloid)  found  in 
the  vesicles  of  the  thyroid  gland,  but  that  a  substance 
morpliologically  identical  with  this  is  found  in  the 
lymphatics  with  which  tliis  organ  is  very  richly 
endowed.  It  is  therefore  reasonable  to  conclude 
that  a  material  is  formed  in  the  vesicles  Avhicli  is 
carried  ofl'  by  the  lymphatics  of  the  organ.  He  has 
further  shown  that  the  colloid  material  in  the  vesicles 
is  largely  formed  by  the  destruction  of  red  blood* 
corpuscles  which  have  entered  the  vesicles,  as  red 
blood-corpuscles  are  frequently  found  in  the  vesicles 
in  all  stages  uf  disintegration  and  discohmration^ — in 
fact^  in  such  a  state  as  to  show  beyond  question  that 
they  had  entered  during  life.  He  suggests  that  in 
niyxotdenia,  if  the  elimination  of  colloid  material  or 
its  constituents  from  the  blood  be  prevented  by  loss 
of  the  thyroid  gland,  a  transudation  of  these  sub- 
stances into  the  connective  tissue  generally  may  take 
place.  This  presupposes  that  on  its  way  back  to 
the  circulation  tlirougli  the  lymphatics,  the  colloid 
material  becomes  changed  in  chai'acter.  Hut  these 
observations  of  Dr*  Baber  do  not  explain  why,  when 
tlie  organ  tliat  produces  mucin  is  abolished,  this  sub- 
stance should  exist  in  abnormal  amount  in  th- 
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Path-  In  a  Very  suggestive  record  of  a  case  of  myi 

(lema,  ai^sociated  with  insanity.  Dr.  White  formuL 
the  following  sequence  of  events,  each  bearing  to  I 
succeeding  it  the  relation  of  cause  to  effect : 

1.  Some  neurotic  influence    in  a  pcsrson  pre 
])osed   to   its   agency.     2.   Atrophic    lesions  of 
cervical  sympathetic  ganglia,  with   paresis  of  tl 
cardiac   branches.      3.   Eetardation    of    the  hea 
action  and  blood  flow,  with  alteration  of  the  c< 
I)Osition  of  the  blood  consequent  thereon  ;  the  fon 
tion  of  mucin,  as  a  retrograde  derivation  of  bl( 
albumen,  tliis  mucin  being  held  in    solution  by 
alkaline  blood.     4.  Transudation  of  mucin  from 
vessels,  deposition  of  it  in  the  external  vascular  tu 
and  in  the  connective  tissue. 

Here,  probably,  the  atrophy  of  the  thyroid  gL 
is  too  much  lost  sight  of.  The  experience  of 
single  ol)scrver  having  as  yet  been  large  of  1 
disease,  it  is  the  more  necessary  to  collect  any  p 
mortem  records.  Thus,  Dr.  Ilenrot  found  in  one  c 
hypertrophy  of  the  trunks  of  the  pneumogastric, 
glossopharyngeal,  the  nerves  of  the  brachial  ple3 
and  especially  the  ganglia  and  cord  of  the  gr 
sympathetic.  A  tumour  the  size  of  a  hen's  e^rcr  ^ 
found  at  the  base  of  the  brain,  flattening  the  or 
cliiasma.  The  main  cord  of  the  sympathetic  and 
its  glands  and  cflerent  nerves  were  much  liyp 
trophied,  especially  in  the  cervical  region.  1 
semilunar  ganglia  and  solar  plexus  were  enlaro-* 
There  was  enlai'gement  of  the  pituitary  body  and 
the  pineal  gland.     On  these  facts  he  founds  a  thee 
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that  the  disease  consists  in  a  return  to  the  embiyonic     pATir 
state   of  tlie   subcutaneous,  submucous,   and    inter- 
stitial connective  tissue,  and  tlie  formation  of  mucin  *^<^^* 
under  the  influence  of  the  enlarj^ed  pituitary  and 
pineal  glands  which  preside  over  this  function. 

It  would  be  a  very  tempting  conclusion  that  the 
inactivity  and  hebetude  of  the  mental  faculties  de- 
pend on  the  pressure  of  the  mucin  round  tlic  cere- 
bral vessels  or  on  the  layers  of  cerebral  cells  in  the 
cortex.  If  this  is  granted,  it  must  be  that  the  brain 
becomes  thus  involved  before  the  integuments^  as  it 
has  been  frequently  observed  that  the  nerve  phe- 
nomena precede  in  point  of  time  the  sohd  adema  of 
the  skin.  The  inertia,  too,  can  be  thrown  ofl  under 
the  inlluence  of  anger,  and  botli  in  speech  and  in 
movements  can  such  patients  then  manifest  unusual 
vivacity. 

In  a  case  of  Charcot's,  such  a  patient  raised  seven 
bushels  of  potatoes  in  each  hand.  On  the  other 
hand,  when  cerebral  inertia  has  existed,  if  from  any 
cause  the  sweUinf^  of  the  extremities  has  improved, 
the  psychical  condition  has  improved  pari  passu,  the 
sensory  perversions  have  gradually  disappeared  and 
all  delirious  ideas  passed  away,  so  that  at  least  some 
of  the  nervous  phenomena  nmst  depend  on  this 
pressure. 

The  constant  triad  of  sym])tom8 — profound  anae- 
mia, lesions  of  the  integument,  and  nervous  disturb- 
ances— may  exercise  a  mutual  relation  on  each  other. 
Among  the  latter,  motor  disturbances  ai-e  met  with, 
al)normaUties   of  general   and   of  special  sensationt 
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symptoms  of  locomotor  ataxy,  psychical  phenomena 
of  every  grade,  from  the  slightest  to  the  most  severe. 
Is  it  fair  to  assign  to  the  nervous  system  the  causa- 
tion of  the  malady  ?  A  word  will  have  to  be  said 
with  reference  to  the  role  played  by  the  sympathetic 
in  this  disease  ;  but  for  the  moment,  putting  this 
aside,  there  seem  to  be  only  two  ways  of  looking  at 
the  nervous  phenomena  in  rayxoedema — one,  that 
some  of  them  may  be  caused  by  a  morbid  condition 
of  the  centrospinal  centres  irrespective  of  the  pressure 
of  mucin ;  the  other,  by  the  interference  with  the 
circulation  in  these  centres  and  with  the  due  action 
of  the  nerve-cells  by  the  compression  exercised  by  the 
mucin.  In  general  terms,  the  only  evidence  of  the 
causative  effect  of  the  central  nervous  system  lies 
in  tlie  IVict  that  this  disease  seems  to  follow  anxiety, 
domestic  worry,  &c.  A  nervous  origin  of  the  com- 
plaint is  contended  for  by  M.  Venieuil,  Avho  has  seen 
it  foUow  injuries ;  the  wound  in  these  cases  having 
some  supposed  influence  on  the  central  nervous 
system  capable  of  producing  the  special  phenomena 
of  myxoedema.  But  there  is  no  direct  evidence  of 
tliis  connection.  M.  Blaise  considers  that  the  psy- 
cliieal  disturbances  maybe  independent  of  the  lesions 
of  the  integument,  inasmuch  as  the  former  are  some- 
times the  first  symptoms  of  the  malady ;  but  be 
thinks  it  not  unreasonable  to  believe  that  in  certain 
cases  the  alteration  in  the  intec^ument  mav  become 
the  origin  of  dehrious  ideas.  Sucli  a  fact  is  only  in 
analogy  with  the  delusions  set  up  in  an  insane  person 
by  gastric  disturbance,  and  which  disappear  when 
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the  stomach  recovers  itself.     Thus,  a  lesion  of  the     Path- 
integument  may  set  up  a  false  idea  in  the  brain  of      — - 
a  myxoedematous  patient ;  but  probably  tliis  false  idea  ^^'"'« 
could    not  be  excited   except   in   a   brain   disposed 
to  receive  it,  and  to  transform  it  in  a  special  and 
incorrect  manner. 

The  cerebro-spinal  system^  therefore,  being  ex- 
cluded from  the  causation  of  the  disease,  it  remains 
to  touch  upon  the  sympathetic, 

Kocher  believes  in  a  neuritis  of  the  sympathetic, 
M.  Ballet  and  Sappilli  have  seen  morbid  changes  in 
tlie  sympathetic  in  myxcedema.  Dr.  G.  Stokes  be- 
lieves that  the  supervention  of  myxoedema  after  the 
operation  for  total  extirpation  of  the  thyroid  gland 
results  rather  from  lesions  to  the  sympathetic  nerves 
with  which  the  gland  is  freely  supplied,  than  from 
injury  to  or  absence  of  the  gland  itself;  that  in  the 
operation  for  extirpation,  the  sympathetic  nerves  and 
the  large  ganglion-cells  in  connection  with  tliem 
are  wounded,  and  that,  possibly,  these  cells  have 
to  do  with  the  nutrition  of  the  cervical  sympathetic 
ganglia,  which  hence  become  atrophic,  just  i\s  the 
ganglia  in  the  posterior  roots  of  tlie  spinal  nerves 
perform  a  similar  office.  He  thinks  this  supposition 
is  l>orne  out  by  the  following  facts  :  First,  though 
complete  atrophy  of  the  gland  follows  division  of  the 
isthmus,  mjrxcedema  does  not ;  and  certainly  neither 
does  myxoBdema  follow  extirpation  of  one  half  of  the 
gland,  because  nutrition  of  the  cervical  sympathetic 
ganglia  is  still  carried  on  by  the  nerves  and  ganglion- 
cells  of  the  opposite  side.     A  point  in  favour  of  the 
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influence  of  the  sympathetic  is  the  early  presence  of 
increased  arterial  pressure  in  myxcedema.  Later  on 
the  kidneys  become  implicated,  the  cortical  substance 
becomes  invoWed  by  a  nuclear  proliferation,  and 
albumen  appears  in  the  ui'ine.  But  long  before  this 
the  spliygmograph  registers  a  high  arterial  tension  ; 
so  much  so  that  Dr.  Mahomed,  in  1881,  asked  whether 
these  cases  were  not  cases  of  chronic  Bright  s  disease. 
'In  many  cases  of  chronic  Bright's  disease  there  was 
no  cedema,  but  in  others  there  were  all  tlie  symptoms 
qf  myxoedema  without  albuminuria,  but  with  high 
arterial  tension.  In  one  case  the  subcutaneous  tissues 
were  found  not  to  contain  mucin.  Li  the  published 
cases  of  myxoedema,  now  twenty  in  number,  three 
were  not  noted  as  to  urine ;  in  the  seventeen  others 
ten  had  albuminuria,  of  which  four  were  fatal :  they 
had  a  fleeted  kidneys,  hypertrophied  heart  and 
thickened  arteries,  whilst  many  of  the  changes  of 
the  spinal  cord  were  doubtless  those  of  myxcedemaof 
the  cord.  Thus,  in  all  the  four  fatal  cases,  Bright  a 
disease  was  present.  Albuminuria  was  absent  in 
many  cases  of  Bright  s  disease,  and,  if  there  were 
such  a  thing  as  local  oedema  taking  place,  it  would 
be  a  good  explanation  of  nervous  symptoms  de* 
veloped  in  myxa3dema,*  Without  accepting  the-se 
views,  the  high  arterial  tension  is  a  vasomotor  phe- 
nomenon. 

Dr.  Haddon  believes  that  the  disease  is  probably 
dependent  on  changes  in  the  sympathetic  nervous 
system,  and  that  the  tliyroid  is  in  some  relation  with 
the  peripheral  sympatlietic  nerve-fibres.     Dr.  Heriot 
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has  found,  as  ab^eady  stated,  great  hypertrophy  of 
the  main  cord  of  the  sympathetic,  the  gangKa,  and 
efferent  nerves. 

Dr.  Had  den  would  consider  that  probably,  from 
vasO'Constrictor  lesion,  a  state  of  angiospasm  obtains 
in  myxoedema,  affecting  not  the  blood-vessel?^  only, 
but  also  the  lymphatics.  Under  such  circumstances 
there  would  be  a  generalised  lymphatic  obstruction, 
or,  in  other  words,  an  inability  on  their  part  to  re- 
move the  products  from  the  lymphatic  spaces  within 
the  connective  tissue.  The  result  is  the  development 
of  tlie  solid  cedema.  Perhaps  these  accumulated 
products  undergo  certain  changes  resulting  m  the 
formation  of  mucin.  He  concIudes^ — L  That  in  the 
early  stages  myxcedema  is  essentially  a  disease  of  im- 
perfect nutrition,  dependent  probably  on  generalised 
angiospasm. 

2.  That  tlie  solid  Oedematous  condition  of  the 
skin  and  connective  tissue  is  due  to  a  form  of 
Ijrmphatic  obstruction  which  may  also  be  ascribed 
to  vasomotor  influence,  and  that  the  accumulated 
products  undergo  changes  which  result  in  the  forma- 
tion of  mucin, 

3.  That  the  condition  of  the  thyroid  gland  is 
also  to  be  explained  on  the  vasomotor  hypothesis. 

4.  That  the  more  severe  mental  symptoms,  such 
as  insanity  occurring  in  the  later  stages  of  rayxcedema, 
are  due  to  alterations  in  the  brain  itself. 

5.  That  although  myxoedema  is  a  distinct  morbid 
entity,  it  is  probably  allied  to  certain  other  disorders, 
s  uch  as  sporadic  cretinism  and  scleroderma* 
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G.  That  the  solid  oedema  which  is  universal  b 
myxcedema  may  be  locahsed  in  various  parts  of  the 
body,  as  well  as  the  tongue  and  extremities. 

7.  That  the  primary  and  essential  lesion  probably 
exists  in  the  peripheral  sympathetic  system,  -^"'^ 
perhaps,  too,  in  the  supreme  centre  in  the  nie*i 
oblongata,  this  last  supposition  being  based  on  the 
occasional  occurrence  of  bulbar  symptoms  in  myxcB- 
dema,  Tliis  tlieory  of  angiospasm  is  not  only  borne 
out  by  the  high  arterial  tension,  but  by  the  good 
efliects  of  jaborandi  and  of  nitro-glycerine  as  remedies. 

The  following  is  the  only  well-marked  case  seen 
by  the  writer ; 

fiCss  D.,  52,  has  been  ailing  three  years.  The 
mind  sluggish  for  one  and  a  half  year.  Memory 
fair.  Is  fidgety,  worries  herself;  has  lost  coufideDce 
in  herself.  After  any  loss  of  blood  or  sleeplessness 
she  is  exceedingly  fanciful  and  suspicious,  almost  in- 
coherent,  but  this  is  for  the  time  only ;  no  fixed 
delusion.  All  mental  effort  is  difTumlt.  Sensation 
good,  except  in  the  hands.  Locomotion  very  slow — 
no  ataxy.  No  muscular  atrophy.  Sight  good* 
Hearing  not  quite  good,  and  some  hallucination  of 
hearing.  Slie  is  decidedly  deficient  in  tasting  and 
smelling.  Patellar  tendon  reflex  strongly  marked  on 
each  leg.  Temperature  always  subnormal.  No  per- 
spiration, but  this  secretion  was  always  deficient  in 
Ileal th.  Rather  subject  to  emotional  blushing*  Tongue 
eolarged.  Solid  a^dema  of  fingers  and  hands  and 
face.  Immobile  expression  of  face.  Skin  waslike. 
Lips  large  and  purplish.     Neck  swollen,  so  that  the 
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condition  of  the  thyroid  is  not  easily  made  out,  but     path- 

,        .  Ill  1    -       T  OL«X!Y 

It  18  probably  atrophied.  — 

Even  if  Dr.  Hadden's  vasomotor  theory  is  ac-  ^«™* 
cepted  as  explanatory  of  most  of  the  phenomena,  it 
does  not  determine  the  real  causation  of  the  disease. 
Can  mental  anxiety  impress  the  vasomotor  centre  in 
the  medulla  oblongata  so  strongly  as  to  cause  spasm 
of  all  the  vessels  and  lymphatics  in  the  body?  Wliy 
does  this  angiospasm  induce  complete  atrophy  of  the 
thyroid  glan4,  whilst  no  other  organ  of  the  body  is 
atrophied?  What  evidence  ie  there  of  the  possibihty 
of  the  material  unabsorbed  by  the  lympluitics  being 
metamorphosed  into  mucin,  either  by  way  of  advance 
or  of  degeneration  ?  All  these  are  questions  that  must 
be  determined  before  the  theory  can  be  sustained. 

But  tlie  vasomotor  theory  explains  arterial  tension, 
diminished  urea,  subnormal  temperature,  and  early 
psychical  y>henomena,  and  caiTies  the  causation  of 
the  disease  one  step  farther  back  towards  a  possible 
origin.  Hitherto  the  ultimate  causation  has  not  yet 
been  determined. 

In  Mr.  Horsley's  dissections  of  animals,  in  which 
after  ablation  of  the  thyroid  gland  myxoedematous 
symptoms  were  produced,  the  tissue  of  the  sympa- 
thetic nerves  was  found  absolutely  normal. 


Scleroderma  is  met  with  in  two  varieties,  accord- 
ing to  the  age  of  the  patient.  The  sclerema  neona- 
torum first  appears  in  the  lower  extremities,  thence 
spreads  over  the  abdomen,  downwards  to  the  anus, 
and  upwards  to  the  upper  extremities  and  to  tl 


552      IlfFLITENCE  OF   TEE   SYMPATHETIC   OX   DlSK.\eE 


Path- 
ology 

Sclero- 
tlcrmn 


face*  From  immobiJity  of  tlie  lips  the  child  caatiot 
suck  or  drink  sufficiently.  Death  occurs  in  from  two 
to  sixteen  days. 

The  first  symptom  is  coldness  of  the  surface, 
associated  with  ccderaa,  and  then  with  a  sensation  of 
hardness  to  touch  in  the  parts  aflected.  The  proxi- 
mate cause  of  this  condition  is  a  disturbance  of  the 
circulation  in  the  capillaries  of  the  peripheral  parts 
of  the  body.  The  colour  of  the  skin  may  be  red,  but 
is  often  livid  and  palhd.  After  a  few  days  the  oedema 
and  resistance  disappear,  and  the  skin  often  appears 
shrivelled  or  wrinkled.  The  surface  temperature 
gradually  falls.  Kaposi  says  that,  in  appearance  aad 
to  the  touch  J  the  impression  suggested  is  that  of  a 
child's  corpse  in  a  state  of  rigor  mortis. 

That  the  impaired  capillary  circulation  produces 
the  loss  of  temperature  in  the  skin  is  only  in  accord- 
ance with  universal  experience  in  many  morbid  con- 
ditions. Opinions  are  somewhat  at  variance  as  to 
what  induces  the  impaired  circulation.  Chronic 
intestinal  catarrh,  follicular  ulceration  of  the  mucous 
membrane  of  the  intestine,  atelectasis  pulmonum, 
pleiiro-pneumonia,  chronic  bronchial  catarrh,  malfor- 
mation of  the  heai't,  patency  of  the  fcetal  orifice  nf 
the  heart  and  great  vessels,  meningeal  apoplexy, 
hydrocephalus,  &c,  have  all  been  found  preceding 
or  else  coincident  with  the  affection.  Many  of  these 
lesions  may  be  simply  evidences  of  a  morbid  state  of 
blood  or  of  nervous  centres,  such  as  might  cause  also 
the  impaired  circulation.  Defective  nutrition  and 
syphilis  have  preceded  the  affection  in  some  instances. 
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It  19  possible  that  internal  lesions  might  induce  re-     patm- 
nexly   a  state   of  vessels   that   might  give   rise    to  ^^j  — 
sclerema,  but  it  ia  far  more  probable  that  the  vaso-  <**"»* 
motor   centres   are    directly   affected   by   a   morbid 
condition  of  the  blood  itself 

Post  mortem,  the  only  lesions  found  have  been  in 
an  oederaatous  infiltration  of  skin  and  a  dense  rigid 
stearin  elike  panniciilus  adiposua.  No  increase  in  the 
connective  tissue. 

It  is  doubtful  whether  scleroderma  of  the  adult 
is  pathologically  a  close  congener  of  the  above. 
Addison's  cases  of  keloid  were  cases  of  scleroderma, 
and  to  the  four  cases  described  by  him  Dr.  Fagge 
las  added  three.  The  skin  affected  by  scleroderma 
is  of  the  same  length  as  before^  but  owing  to  the  loss 
of  its  elasticity  it  is  relatively  too  short  for  the  parts 
beneath.  The  lesion  appears  chiefly  on  the  upper 
extremities^  but  various  parts  of  the  body  are  affected, 
and  it  may  occur  in  isolated  patches  or  stripes  or  in 
*a  diiTused  form.  The  patclies  are  often  more  or  less 
pigmented.  The  skin  feels  firm,  and  is  not  movable 
on  the  subjacent  tissue,  but,  as  it  were,  soldered  to 
the  muscular  fascia  or  to  the  bone.  The  semi-flexed 
position  of  the  arms  therefore  cannot  be  altered. 
The  features  are  petrified  when  the  face  is  aflected, 
and  no  emotions  can  induce  any  alteration  of  coun- 
tenance* The  temperature  of  the  affected  region  is 
from  1  to  3  Fahr.  lower  than  that  of  the  healthy 
skin.  Sensibihty  is  often  normal ;  as  a  rule,  sweat  and 
the  sebaceous  secretions  are  absent,  but  this  is  not 
universally  the  case.     A  similar  indurated  condition 
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is  sometimes  met  with  in  the  mucous  membrane  of 
the  tongue,  gums,  soft  palate  and  pharynx. 

Scleroderma  progresses  in  one  of  two  ways — either 
by  way  of  resolution,  the  skin  recovering  its  normal 
condition,  or  the  diseased  patches  undergo  atrophy. 
Ilebra,  indeed,  is  not  certain  whether  the  various 
forms  of  this  disease  have  a  common  parentage,  or 
are  distinct  and  separate  maladies.  The  former  view 
is  the  more  probable,  from  the  fact  that  occasionally 
the  different  forms  coexist  in  the  same  individual. 
It  does  not  seem  to  be  fatal :  patients  who  die  with 
it  die  from  other  causes. 

As  to  the  pathological  anatomy,  a  dense  cell 
accumulation  has  been  observed  round  the  vessels  of 
the  scleromatous  skin,  filling  the  adventitious  space 
around  the  vessels.  Kaposi  found  the  papillie  of 
normal  size  and  shape.  The  cerium  was  remarkably 
thick  at  the  expense  of  the  reticular  layer  and  of  the 
tela  cellularis,  the  subcutaneous  tissue  being  filled  by 
a  dense  collective  tissue  network.  The  vessels  were 
numerous,  though  dimiiiislied  in  caUbre  and  closely 
surrounded  by  connective  tissue.  Great  accumula- 
tion of  cells  existed  in  the  perivascular  lymph  space, 
and  sometimes  also  in  the  meshes  of  tlie  network  of 
the  corium. 

The  pathology  of  scleroderma  is  not  inflammatory. 
Kaposi  speaks  of  its  fundamental  nature  as  a  diflused 
thickening  and  stasis  of  lymph  in  the  cutis — this 
tliickening  of  the  lymph  a  result  of  a  generally 
abnormal  state  of  the  nutritive  process.  Should  the 
flow  of  lymph  again  become  free,  then  also  the  iniil- 
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tration  disappears  corapleiely,  and  tlie  cutis  returns 
to  its  normal  condition*  Should  the  stagnation  con-  g^j — 
tinue  for  a  longer  time,  then  out  of  the  accumulated  ^^"^'^ 
superfluity  of  nutrient  material  the  previously  normal 
connective  tissue  is  formed  in  excess,  becomes  denser 
and  increased  in  quantity.  But  his  expression,  *  a 
generally  abnormal  state  of  the  nutritive  processes/ 
is  hardly  explanatory.  Vidal,  considering  the  pro- 
minent part  which  the  vessels  must  play  in  it,  its 
symmetrical  appearance  and  its  origin,  beginning  like 
local  asphyxia^  thinks  without  doubt  that  the  disease 
is  primarily  an  affection  of  the  vasomotor  centres 
in  the  anterior  columns  of  the  cord,  and  he  beUeves 
also  that  his  views  are  confirmed  by  Charcot  and 
Luys,  who  found  sclerosis  of  this  part  in  an  autopsy 
they  made  in  a  case  of  scleroderma.  This  also  is  the 
view  adopted  by  Qrasset. 

The  distinction  between  the  two  diseases  or  two 
forms  of  the  disease  was  drawn  by  Foerster  of  WUrs- 
burg.  In  both  cases  the  skin  loses  its  softness,  elasti- 
city and  mobdity  and  becomes  as  hard  as  a  board. 
Tins  condition  in  newly-born  children  is  due  to  an 
infiltration  of  serous  liquid  in  the  meshes  of  the 
cellular  tissue,  and  probably  some  chemical  alteration 
of  the  fat.  In  the  adult  it  is  due  to  an  excessive 
growth  of  c^allular  tissue,  by  which  the  stems  of  the 
meshes  are  thickened,  the  meshes  themselves  filled 
up,  and  the  connection  of  the  cellular  tissue  and 
the  corium  and  subjacent  parts,  viz.  the  muscles,  ten- 
dons, and  fascia\  are  tightened.  In  a  case  given  by 
him,  the  papillae  were  found  post  mortem  to  have 
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disappeared  ;  the  epidermis  was  thin  ;  the  deepest 
parts  of  the  rete  mucosum,  elsewhere  pigmental^  were 
colourless ;  the  connective  tissue  of  the  corium  was 
thickened  and  hardened  and  the  subcutaneous  cellular 
tissue  was  firm  like  the  corium.  Very  few  nerves 
were  seen.  Dr,  W.  Pepper  gives  an  unusual  case  in 
the  'American  Journal  of  Medical  Science'  for  1871. 
A  man,  aged  48.  had  had  inflammation  of  the  feet 
eight  years  ago,  involving  the  skin  of  the  feet  and 
legs  up  to  about  a  bandVbreadih  below  the  knees. 
There  is  now  redness,  swelling,  heat  and  tingling  pain* 
The  sensation  of  the  feet  has  been  gradually  impaired, 
and  is  now  very  complete.  The  skin  is  blue,  its 
consistency  is  greatly  increased  ;  the  temperature  is 
reduced  ;  the  whole  limb  is  of  a  hidebound,  in- 
durated  character.  The  nails  became  brittle,  broken^ 
discoloured,  and  fell  ofT  There  is  a  tendency  to 
ulceration  about  the  joints  of  the  toes.  He  could 
walk  perfectly  in  darkness,  although  unconscious  of 
touching  the  ground,  and  he  felt  as  though  walking 
through  air.  He  could  co-ordinate  muscular  move- 
ment  perfectly.  The  nature  of  the  case  was  sclerosis 
of  skin,  in  wliich  proUferation  of  lymphoid  cells  had 
actively  advanced,  and  had  induced  such  pressure  on 
the  cutaneous  nerves  as  to  cause  anaesthesia. 

A  case  pecuhar  from  the  amount  of  pigmentation 
was  recorded  by  Mr,  Gaskoin  in  1877.  A  married 
woman,  aged  40,  experienced  a  mental  shock  when 
eix  months  advanced  in  pregnancy,  and  was  subse- 
quently afiected  with  certain  stains  or  patches  on 
various  parts  of  the  body,  which  had  generally  the 
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character  of  morphcea.  These  patches  were  ex-  path. 
tremely  hard.  A  certain  proportion  uf  them  were  — 
marked  by  a  notable  subsidence  of  the  central  portion  ^^"^* 
of  the  patch.  There  was  besides  a  temporary  a3denia 
and  condition  of  tenderness.  During  tlie  course  of 
the  past  year  these  patclies  have  gradually  dis- 
appeared, and  have  given  place  to  an  intense  stain- 
ing of  the  general  integument,  so  as  to  rival  the 
colour  of  a  negress.  The  limbs  are  hke  logs  of 
wood,  and  the  sclerema  affects  not  only  the  integu- 
ment, but  the  muscles,  aponeuroses,  and  tendons  ; 
the  joints  are  painful  and  contracted,  and  there  is 
also  pain  in  the  bones.  Dr.  Tilbury  Fox,  comment- 
ing on  this  case,  stated  his  behef  that  scleroderma 
must  be  regarded  as  a  diffused,  and  raorphcea  as  a 
localised  scleriasis. 

Dr.  Harley  records  a  case  of  slowly  advancing 
sclerema  with  cardiac  and  gastric  disorders.  He 
concludes  that  the  sclerema  is  merely  the  direct 
result  of  atrophy  pari  passu  of  the  blood-vessels 
and  of  the  lacuuEe  and  canalicuH  of  the  connective 
tissue,  converting  thereby  the  soft,  moist,  open,  and 
well-nourished  network  into  a  liard,  comparatively 
dry,  close,  and  ill-no  uri  si led  tendinous  tissue*  The 
atrophy  Dr.  Haidey  behevcs  to  be  due  to  depression 
of  sympathetic  (vasomotor)  nerve-power ;  that  the 
functional  disturbance  of  the  heart  and  stomacli  is 
due  to  the  same  cause — in  a  word,  that  the  ease  is 
one  of  slowly  advancing  paralysis  of  the  sympathetic 
nerve^s  generally,  and  that  the  affection  is  manifested 
at  the  periphery  by  the  atrophy  of  the  connective 
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tissue,  and  nearer  the  centre  by  the  grave  disturbance 
of  the  circulating  and  digestive  functions, 

A  somewhat  similar   case  was  recorded   by  Dr- 
Harley  in  1878.     Very  many  examples  of  this  eon 
dition  have  now  been  collected  by  various  ohscr\'ers, 
probably  nearly  200,     Dr,  RadcUfle  Crocker  has  uut 
with  one  of  a  girl,  aged  13,  lu  whom  the  conditioi 
existed  over  neai-Iy  the  whole  body,  even  the  face, 
especially  beneath  the  lower  jaw,  the  glands  beinp 
enhirged  all  round.     The  skin  was  as  hai'd  as  frozen 
fat,  tlie  greatest  induration  being  of  the  flexor  ^*- 
faces.     There  w^as  no  pigmentation.     The  notice ix  ._ 
features  in  tlie  case  were,  the  rapid  onset  (the  process 
being  complete  in  less  than  a  fortnight),  the  alinc 
universid  difTusion  of  the  induration,  the  associat 
with  acute  rhcumatiism  and  cai^diac  disea^^e,  the 
peatcd  attacks  of  pericarditis,  tlie  high  temjjerati 
and  the  orderaa. 

In  a  case  recorded  by  M.  Blachez,  a  man,  aged 
34,  after  having  experienced  a  feeUng  of  numbness 
in  the  hands,  and  nervous  disorder,  for  two  or  tbi 
montlis,  found  himself  sufleiing  from  growing  pij 
ness  of  the  liands  and  feet.  This  oedema,  teinpor 
at  first,  became  permanent,  and  lasted  from  four 
six  months.  Then  only  did  the  hardening  of  il 
skin  begin,  which  manifested  itself  especially  in  the 
hands  and  feet,  then  in  the  legs,  the  belly,  and  later 
in  the  face.  During  the  last  fifteen  days  only  soi 
pigmentary  spots  had  appeared  on  the  haiids,  Td* 
sum  up,  this  man  liad  passed  through  three  distinc 
phases^ — first,  nerve  disorder  and  numbness ;  secooc 
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a  period  of  oedema  and  effusions ;  third,  a  period  of 
localised  induration. 

M.  Vidal  has  found  little  good  in  electricity. 
Warm  douches  to  the  spinal  column  had  appeared  to 
succeed. 

Mr,  Sympson,  of  Lincoln,  gives  the  history  of  a 
little  girl,  aged  5,  in  whom  scleroderma  affecting  the 
left  lower  extremity  had  come  on  gradually  after  an 
injury  to  the  knee.  The  tendon  of  the  tibialis  anticus 
was  rigidly  contracted,  and  the  foot  wasdrawn  up  to  an 
angle  of  30  with  the  leg.  The  tendons  of  the  tibialis 
anticus  were  divided  subcutaneously^but  the  knee 
was  left  perfectly  stiff  and  the  skin  resumed  its  former 
denseness.  Subsequently  by  degrees  the  skin  became 
more  phable  and  more  easily  pinched  up.  A  well- 
marked  band  of  pi^nnent  appeared  along  the  inner 
aspect  of  tlic  limb ;  the  foot  was  held  at  a  greater 
angle  to  the  leg  (about  45^)  the  movement  of  the 
ankle  was  more  free.  It  was  not  unusual  for  the 
child  to  assume  a  position  in  bed  with  the  affected 
limb  so  turned  up  alongside  of  the  trunk  that  the 
foot  was  placed  behind  the  back  of  the  neck. 

Mr.  Sympson  has  also  had  prepared  sections  from 
the  skin  of  a  gentleman,  aged  50,  in  whom,  with  the 
exception  of  the  head  and  neck,  the  disease  was 
universaL  In  it  are  weU-displayed  increase  in  the 
number  of  cells  in  the  rete  malpighii,  enormous 
increase  in  the  amount  of  connective  tissue,  and 
atrophy  of  the  hair  bulbs  and  of  tlie  subcutaneous 
fat. 

Dr.  Collins,  of  Nottingham,  has  lately  met  with  a 
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case  which  gives  the  main  features  of  this  condition 
in  a  graphic  manner.     The  integument  is  thick  and 

adherent  to  the  subjacent  tissues.  There  is  evidently 
considerable  increase  of  connective  tissue.  The  face 
is  as  flaccid  as  a  mask,  from  inabihty  to  call  the 
muscles  of  expression  into  play ;  it  is  very  tliin. 
She  cannot  purse  tbe  lips  so  as  to  blow  out  a  candle. 
The  jaws  can  be  separated  about  a  quarter  of  an 
inch.  The  tongue  can  be  protruded  with  difiiculty 
and  it  feels  leathery.  Mastication  is  attended  with 
considerable  inconvenience,  and  at  times  with  pain. 
The  hands  are  skinny ;  the  arm  is  adducted  to  the 
side ;  the  forearm  is  contracted  at  right  angles  to 
the  arm  ;  and  the  hands  are  clawlike  and  rigidly 
flexetl  at  the  second  and  thu^d  joints,  with  the  skin 
over  them  discoloured,  thickened,  and  vei*}^  tightly 
contracted. 

This  contracted  skin  and  adventitious  tissue 
appeal'  to  have  caused  absorption  of  all  the  muscles 
and  fat  of  the  hand ;  even  the  finger-bones  are 
wasted,  for  they  taper  spindlelike.  A  similar  com- 
pression and  wasting  is  found  over  the  greater  part 
of  the  body.  The  knees  are  more  or  less  fixed  and 
the  toes  are  distorted^  so  as  to  render  progression 
difficult.  There  are  patches  of  brown  discolouration 
about  the  armpits,  on  the  hands,  neck,  and  on  the 
abdomen.  The  surface  temperature  of  the  extremities 
'  feels  perceptibly  below  normal.* 

Illustrative  cases  might  be  recorded  in  large 
numbers.  It  suffices  to  say  tliat  the  post-mortem 
appearances,  that  account  for  most  of  the  phenomena 
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are  not  iliemselves  the  essence  of  tlie  disease,  but  the     rAiii. 
results  of  the  primary  lesion  ;  that  this  primary  lesion  ^  — 
is    vasomotor  paralysis,    tliat    the    condition  of  the  '^*^"** 
vasomotors  is  tlie  precise  opposite  of  wliat  is  met 
with  in  symmetrical  gangrcoe  of  the  extremities,  and 
that  tliis  paretic  state  of  vasomotors  may  be  indueeil 
either  by  a  traumatic  lesion,  by  the  effect  of  certain 
constitutional  states  on  the  vasomotor  centre — states 
like  anaemia,  rheumatism,  &c. — or  sometimes  by  de- 
finite injury  to  important  vasomotor  centres,  as  by 
sclerosis  of  the  anterior  coknniis  of  tlic  s]>iiial  cord. 
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tissue,  and  nearer  the  centre  by  tlie  grave  disturbance 
of  the  circulating  and  digestive  functions. 

A  somewhat  similar  case  was  recorded  by  Dr 
Harley  in  1878.  Very  many  examples  of  this  con- 
dition have  now  been  collected  by  various  observer^ 
probably  nearly  200.  Dr,  RadcUffe  Crocker  has  rael 
with  one  of  a  girl,  aged  13,  in  whom  the  condition 
existed  over  nearly  the  whole  body,  even  the  face, 
especially  beneath  the  lower  jaw,  the  glands  being 
enlarged  all  round.  The  skin  was  as  hard  as  fi-ozcn 
fat,  the  greatest  induration  being  of  the  flexor  sur- 
faces. There  was  no  pigmentation.  The  noticeable 
features  in  the  case  were,  the  rapid  onset  (the  prodes 
being  complete  in  less  than  a  fortnight),  the  almost 
universal  dilTusion  of  the  induration,  the  association 
with  acute  rheumatism  and  cardiac  disease,  the 
peated  attacks  of  pericai'ditis,  the  high  teraperatii 
and  the  oedema. 

In  a  case  recorded  by  M.  Blachez,  a  man,  aged 
34,  after  having  experienced  a  feehng  of  uumbnea$ 
in  the  hands,  and  nervous  disorder,  for  two  or  three 
mouths,  found  himself  suffering  from  growling  pu( 
ness  of  the  hands  and  feet.  This  oedema,  teniponi 
at  first,  became  permanent,  and  lasted  from  four  to 
six  montlis.  Then  only  did  the  hardening  of  the 
skin  begin,  whicli  manifested  itself  especially  in  ibe 
hands  and  feet,  then  in  the  legs,  the  belly,  and  later 
in  the  face.  During  the  last  fifteen  days  only  some 
pigmentary  spots  had  appeai-ed  on  the  hand.s.  To 
sum  up,  this  man  had  passed  through  three  distinct 
phases — first,  nerve  disorder  and  numbness;  second. 
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